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American International Corporation 


OTE was made in this journal recently 

of the organization of a $50,000,000 in- 
ternational promotional and trading corpora- 
tion, known as the American International 
Corporation. The organization of the new 
company has been rightly hailed as the 
greatest single step taken by American 
business to cope with the problems of inter- 
national trade. In saying this, the progress 
made by the United States Steel Products 
Company, the Standard Oil Company, and 
other large American businesses in foreign 
markets is not lost sight of. The new com- 
pany, though, in its function as a financing 
and development agency, has a wider scope. 
From the caliber of its management one 
would expect every means essential to the 
widest success to be employed. Conse- 
quently the purchase of seven ships from 
the Pacific Mail Steamship Company this 
week need not cause surprise. The prompt- 
ness of the company’s start augurs well, 
however, for its progress. 


Railways and Preparedness 
OMMENTING last week on Mr. Dixon’s 
views on the relation of railways to 

military preparedness, which were pub- 

lished in the Engineering Record of Dec. 

11, page 737, the New York Times ex- 

pressed views which need no comment in 

this journal. They are very much to the 


point at a time when the President has 
urged a new study of the railway problem. 


The Times says: “The war on the rail- 
ways by the enemy within the gates is a 
more serious matter than the need of the 
railways against imaginary hostilities in 
an indefinite future. The indemnities 
which Germany is levying upon the lands 
which it has conquered are surpassed by 
the tribute on our railways by those who 
are extorting rates below cost and wages 
above merit.” The Times does not disagree 
in the least with Mr. Dixon. It merely 
takes advantage of the occasion to express 
aptly the need of the railways for fairer 
treatment. 


Let Contracts Early 
UCH favorable comment has _ been 
V1 received by the Engineering Record 
upon its editorials urging engineers to let 
their contracts for next year’s work as early 
as possible. One correspondent, after ex- 
pressing the view that the editorials were 
not strong enough in urging the engineer 
to action, remarked that a similar campaign 
should be waged each year. He pointed 
out that the records of the cement com- 
panies show that the maximum shipments 
are in September and October, at a time 
when the construction peak should be past 
and cement consumption be on the decline. 
While all work is not made more expensive 


by cold weather, concreting certainly costs 
more when there is danger of frost. Our 
correspondent’s advice is well worth while. 
Taken generally, contracts are not let early 
enough, and if there be need in normal 
years for urging the engineer to be fore- 
handed, there certainly ought to be much 
greater emphasis at the present time upon 
early contract letting. Shortage and high 
prices of materials and of contractors’ 
equipment are to be expected. Under such 
circumstances the contracts let earliest will 
have the greatest advantage. 


Economy Records 


CCASIONALLY records for economy 

have been made by blindly neglecting 
necessary public-works construction. The 
public is dazzled by the contrasting figures, 
invariably well advertised, but remains ig- 
norant of the amount of necessary work that 
has been delayed. Generally the deception 
succeeds in its purpose—that of enhancing 
the reputation of the fact-suppressing of- 
ficial. If the public were fully informed as to 
the means by which the record was made, 
the plan would not be quite so popular The 
taxpayer would not be elated at a large 
saving if he were shown that the neglect 
of the distribution system in his water- 
works department had kept his insurance 
rates abnormally high or caused them to 
be raised. Nor would any saving to the 
city treasury mollify his feelings if the 
postponement of filtration work was men- 
acing his family constantly with typhoid. 
Economy in office is highly commendable, 
but should not be attained at the expense 
of necessary construction. Economy under 
such circumstances is not an achievement. 
The public’s health, comfort and safety are 
of more value than its dollars. 


Prejudicing the Young Engineer 
CORRESPONDENT who is deeply in- 
terested in the movement now afoot to 

give the engineer his proper place in public 

life points out what he considers the failure 
of engineering instructors to impart to 
their students an appreciation of their re- 
ciprocal obligations toward the public. If, 
he reasons, the public is to have a proper 
respect for the engineer, the engineer in 
turn must be in sympathy with the public 
and tolerant of its point of view. Instruc- 
tors in engineering are wont, he says, to 
pick to pieces in a sarcastic and contemp- 
tuous way the proposals regarding public 
projects made by representatives of the 
people. Such a procedure amuses the class, 
but puts the students in the same frame 
of mind,as the instructor—entirely out of 
sympathy with the people he serves. Ref- 

erences to the mayor of a town as “a 

gentleman of average intelligence” or to a 

town council as “a body of farmers,” when 


said with a sarcastic inflection, do not con- 
duce to the development of the sympathetic 
relations which should exist between the 
engineer and the public. The Engineering 
Record agrees heartily with its correspon- 
dent. Certainly a superior attitude of 
mind on the part of the engineer toward 
those whom he serves will sooner or later 
show itself and result in refusal to accord 
the professional man the position that he 
believes should be his. In time, no doubt, 
this superior attitude would be dispelled by 
frequent contact with clients, but meanwhile 
much irretrievable damage may have been 
done. 


New York Pier Construction 


AXIMUM economy in combined first 

cost and maintenance is claimed by 
C. W. Staniford, chief engineer of the New 
York Department of Docks and Ferries, for 
the pier construction now being used in 
South Brooklyn. Extended study has con- 
vinced him that the best solution of the 
pier problem, as presented in the Port of 
New York, is a combination of a concrete 
deck with a pile substructure. The deck 
is absolutely permanent, while the sub- 
structure is permanent below about high- 
water line, and easily and cheaply repaired 
above that level. Except for the asphalt 
covering of the concrete deck, the new type 
costs no more than the timber-decked piers 
formerly in use, while the cost of deck 
repairs is almost entirely eliminated. A 
description of a pier of this type will be 
found in an article elsewhere in this issue. 
One noteworthy advantage of the timber 
and pile substructure over all-concrete con- 
struction, aside from the matter of cost al- 
ready mentioned, is its greater flexibility and 
elasticity under the inevitable shock from 
vessels. Hither the vessel or the pier, with 
the concrete design, is in danger of serious 
damage. The timber structure, on the 
other hand, acts as a shock absorber, and 
dissipates the effect of impact for both 
vessel and pier. Another point deserving 
note in connection with the structure de- 
scribed is the cargo-hoist design. Much 
attention has been given in this country to 
various types of apparatus for handling 
cargo economically. These have been con- 
sidered by the Department of Docks and 
Ferries, and the decision reached to adhere 
to the device customary in American harbor 
practice. It is more simple than the der- 
ricks and cranes of European ports and, in 
the judgment of the department, is eco- 
nomical and effective. ; 


Constructive Commission Work 
HERE was much speculation when the 
Federal Trade Commission was author- 
ized by Congress, and also at the time of its 
appointment, regarding the attitude it would 
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take toward the work entrusted to it. There 
was a chance for mischief, measurable only 
by the tremendous size of the business 
interests of the country. It is gratifying 
to record, therefore, the constructive atti- 
tude which the commission has taken, an 
attitude apparent in the investigations it 
has made, and still more so in an address 
delivered early this month by the vice- 
chairman, Edward N. Hurley, before the 
Association of National Advertisers in New 
York City. The theme of his address was 
the way in which the commission may be 
helpful to American business. After com- 
mending the spirit in which the commercial 
interests of the country have placed facts 
at the disposal of the commission, he 
pointed out that great good may come from 
the collection and publication of essential 
data regarding American business condi- 
tions. Investigations so far made disclose 
the astonishing fact that of the 250,000 
business corporations in this country, over 
100,000 have no income whatever, 90,000 
make less than $5000 a year, while only 
60,000 make over $5000. Among the mea- 
sures which Mr. Hurley suggests as con- 
tributing to the solution of this undesirable 
situation is the standardization of cost 
systems, so that business men will have 
ready access to methods which, after com- 
paratively brief application, will disclose 
their true condition. He points out other 
activities for the commission, all of them 
aimed at helping, and not harassing, busi- 
ness. Enough has been said, however, to 
indicate that the fears expressed have, so 
far at least, proved unwarranted. 


Why Is Registration in Civil Engi- 
neering Decreasing ? 


LSEWHERE in this issue are curves 
EK showing that the registration of 
students in civil engineering has fallen off 
markedly since 1910. While there are data 
regarding some Eastern schools, most of 
the curves relate to Middle Western col- 
leges. Apparently, the causes, whatever 
they may be, are operating over a wide 
area. 

At first thought one cannot but charac- 
terize the tendency as alarming. Any 
decrease is, to be suspicioned, at least, as a 
sign of decadence. On the other hand, it 
may be an evidence of necessary adjust- 
ment to changed conditions. 

So far, certainly, as the colleges are con- 
cerned, the tendency presages difficulties. 
Buildings and equipment in the older insti- 
tutions are provided for double the number 
of students forecast for a time three years 
hence when the effect of the declining 
curves will be felt in all four classes. 
Faculties, too, have been developed to care 
for the larger numbers. Unless the curves 
soon change and tend upward again, 
faculty readjustments and idle educational 
plant are sure to follow. 

Whether the tendency is so serious from 
the standpoint of the profession generally 
is open to question. Has not the supply of 
graduates in the past been larger than the 
demand? College professors say that it 
has not, but how then can one account for 


the very large numbers of engineering 
graduates who, with fresh diplomas or after 
a year or two of technical experience, desert 
engineering paths for sales and executive 
work? Moreover, if supply is not greater 


than demand, why are engineering salaries - 


at a level which, justly or unjustly, has 
caused quite general complaint? If inves- 
tigation should prove that the decrease in 
registration is an effort to approximate 
supply to demand, the condition should not 
cause disquietude. 

The Engineering Record believes that one 
of the causes for the downward tendency is 
a clearer understanding on the part of 
young men to-day of the financial prospects 
in the engineering world. Ten and fifteen 
years ago the profession was over-boomed. 
Popular magazines carried stories about the 
marvelous achievements and handsome 
incomes of engineers. Electrical engineer- 
ing then, too, was rounding out the first 
fifteen years of its wonderful development 
and carried young men to a high pitch of 
enthusiasm. The misunderstanding  re- 
garding the compensation of engineers was 
quite general. That condition has changed, 
and among the public at large it is now 
well understood that extraordinary financial 
returns are not to be looked for in engi- 
neering work. 

Furthermore, other courses of strong 
appeal to young men have come to the fore 
or been developed within the decade. 
Prominent among these are the so-called 
business courses, which aim to put economic 
studies on a practical basis and to give the 
student a close insight into money, banking 
and corporation organization and manage- 
ment. With “big business” occupying the 
center of the stage of national life the at- 
traction toward courses in business has 
naturally been strong. 

Then, too, scientific agriculture has 
bounded to the front. The remarkable 
work of the Department of Agriculture and 
the publicity given to the possibilities in 
scientific farming have opened new vistas 
to farmers’ sons and the boys of small 
communities, who formerly shunned farm- 
ing on account of its drudgery. 

These two causes—a truer understanding 
of the financial return in engineering and 
the popularity of new courses—are undoubt- 
edly operating. There are probably others. 
They should be clearly understood and their 
relations to the problem as a whole fully 
developed. Only with all of the facts in 
hand can the significance of decreasing 
registrations be appreciated, and the proper 
remedy, if one is needed, applied. Mani- 
festly it is not a question for the college 
professors alone. The profession at large 
has a vital interest. For this reason the 
Engineering Record invites its readers, in 
the colleges and out of them, to contribute 
their views on the subject. 


Zuyder Zee Reclamation Postponed 
by War 

Oe of the important engineering 

projects postponed by the war is the 

reclamation of the Zuyder Zee, plans for 

which have been discussed for 25 years. Two 


years ago a bill covering the reclamation 
work was prepared, with the intention ulti- 
mately of presenting it to the Parliament. 
It was necessary first to have it approved 
by the various departments of the Govern- 
ment which would be affected by the work 
or the new conditions created. All of the 
civil departments have approved the 
measure, but the war department, deeply 
engrossed in more immediate affairs, has 
been unable to get at the plan, though it 
has been in its possession for the past year. 
The reclamation of the Zee will make neces- 
sary the modification of present plans for 
the national defense and, consequently, 
nothing can be done until the war depart- 
ment has signified its approval of the 
measure. 

For this reason alone the measure will 
probably be delayed. But financial consid- 
erations are entering, by reason of the 
European complication, which may mean 
the indefinite postponement of the project, 
even after the war is over. 


The scheme as planned will cost 
300,000,000 guilders (a guilder is valued at 
40 cents), while the land reclaimed will have 
an area of 190,000 hectares (about 47,000,- 
000 acres). While the whole amount of 
300,000,000 guilders would not be needed 
at once, because the building program ex- 
tends over many years, the expense of Hol- 
land’s mobilization will for some time be 
a tremendous burden on a population of 
only 6,000,000 people. Until September 
Holland had expended 275,000,000 guilders 
on mobilization within its European limits, 
while 65,000,000 had been spent in a sim- 
ilar way in the colonies. Since then a 
200,000,000-guilder war loan has _ been 
floated, and the expectation was that the 
total expenditure on account of military 
preparations would be about 600,000,000 to 
the end of 1915. If the war should last 
another year not less than 1,000,000,000 
guilders would be spent. Considering that 
the purchasing power of a guilder in Hol- 
land is not much less than a dollar here, it 
will be seen that Holland must suffer an 
economic setback due to its enforced mili- 
tary program. 


The problem, from the technical and 
economic standpoints, is an extraordinarily 
interesting one. Not only are there involved 
a tremendous mileage in inclosing dikes, 
huge locks to connect the canals with the 
sea, and large pumping stations, but 
economic problems of a very unusual sort. 
For example, the salt-water fishing industry 
now thriving there will be destroyed. It 
is expected that some compensation will 
have to be made to the interests affected. 
On the other hand, there will replace the 
salt-water fishing a fresh-water fishing in- 
dustry of large proportions. This in turn 
will have to be evaluated, and consideration 
given to the extent by which it offsets the 
loss due to the destruction of the salt-water 
fishing industry. Again there are now on 
the shores of the Zee towns which have 
built up a considerable shipping business. 
Naturally these must retain their water 
communication facilities, so that an aux- 
iliary canal system must be provided. More- 
over, the construction problem is not so 
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simple as levee building generally is in this 
country. A tremendous quantity of willows 
will be needed for mattress work, such quan- 
tities, in fact, as cannot be obtained im- 
mediately. It will be, necessary, therefore, 
to grow them expressly for the work. Like- 
wise a supply of suitable levee-building ma- 
terial is a most troublesome one, clay being 
notably scarce in the Zuyder Zee district. 


These technical difficulties, naturally, only 
serve in the present economic crisis to put 
off still longer the day when this most in- 
teresting engineering work will be put 
under way. Doubtless it will come 
eventually, but certainly not until the 
courageous little country on the North Sea 
has had an opportunity to recover in part at 
least from the draft on its resources which 
its part as a near neighbor of the fighting 
European nations has imposed on it. 


Flaw in the Proposed Officers’ Re- 
serve Corps Bill 


NSOFAR as it affects engineers, the pro- 
i Bsa bill for the creation of an Officers’ 
Reserve Corps of the regular army, as now 
drafted in a tentative way, contains one 
provision which will prevent the technically 
trained man of broad experience from of- 
fering his services as part of the plan for 
This undesir- 
able feature of the measure relates to the 
ages at which men may be admitted as re- 
serves. The bill states: ‘“No person shall be 
appointed or reappointed a second lieuten- 
ant in the Officers’ Reserve Corps after he 
has reached the age of 32 years, a first 
lieutenant after he has reached the age of 
36 years, a captain after he has reached the 
age of 40 years, or a major after he has 
reached the age of 45 years.” The bill is 
not yet in final form and there is time for 
the joint committee of members of the five 
national engineering societies—civil, me- 
chanical, electrical, mining and consulting 
—to use their influence in having this por- 
tion of the proposed legislation amended. 

If this country should be called upon to 
defend itself from attack by a foreign 
power, engineers of all degrees of training 
would be urgently needed, but the bill, in 
its present form, would admit to seryice 
only the comparatively young men. They, 
of course, would fill a most important place. 
They could be used to best advantage in 
those duties requiring strong physiques, 
capable of enduring the most vigorous kind 
of service at the front. 

Another group of engineers, however, 
would be of equal, if not greater service— 
the mature members of the profession, with 
judgment ripened by years of experience, 
the consulting engineers, chief engineers 
and department heads. The present age 
limitations would exclude them from the 
reserve corps. 

The great asset which this group repre- 
sents must not be thrown away. These are 
the men of broad executive experience, who 
would be able, for example, to take the War 
Department’s plans for a series of large- 
scale defensive works, get contractors to- 
gether, and push the work through expe- 
ditiously. ; 
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The present number of regular officers in 
the engineer corps of the army would be 
absurdly inadequate to cope with the mani- 
fold military engineering problems which 
a threatened invasion would present for 
solution. The weakness is not in training 
or efficiency, but in numbers. The corps 
must be reinforced in the event of a na- 
tional crisis and any bill creating a reserve 
for this purpose should provide for using 
the senior members of the engineering pro- 
fession as well as those under 45 years 
of age. 


Chicago Electrification Report 


HOUGH the committee on smoke 
Die tericne and electrification of the 
Chicago Association of Commerce after a 
four years’ investigation has decided that 
electrification is too expensive and will con- 
tribute but slightly to smoke abatement, no 
one with confidence in the progressive 
spirit of Chicagoans and of the American 
people generally will believe that electrifica- 
tion is a dead issue in Chicago. Should any 
be inclined to take that view, the action 
of the Chicago City Council in direct- 
ing its terminal committee, within a 
week after the presentation of the re- 
port, to study the problem would convince 
them that Chicago does not intend to take 
the report as final. There is good reason to 
believe, too, that within a comparatively 
short time at least. two railroads, the 
Chicago & Northwestern and the Iliinois 
Central, will be actively engaged in electri- 
fication work. In fact, the president of the 
Northwestern is reported to have said that 
the trackage of his road in Chicago would 
be electrified as soon as the money was ob- 
tainable. Nevertheless, general electrifica- 
tion of Chicago terminals has probably been 
postponed for some time, and that, undoubt- 
edly, is what the railroads wanted. It is 
unlikely that the Chicago City Council will 
pass a mandatory ordinance, obliging all of 
the roads to abandon steam power. Some 
compromise measure may be put through, 
but at all events agitation for electrification 
will continue. 

In reading the report, one is impressed 
strongly with the idea that the prevailing 
notion in the study was as to the effect of 
electrification upon the total volume of 
smoke produced. While this was the pri- 
mary purpose in the appointment of the 
committee, its function, judging by the re- 
port itself, was evidently a broader one. It 
has, it is true, reported upon electrification 
as such, but in the background always there 
appears to be the relation of electrification 
to smoke abatement. That feature, too, is 
likely to induce many to accept, with little 
argument, the conclusions of the report 
negative to the electrification plan. 

After finishing its discussion of electrifi- 
cation with reference to smoke abatement, 
the problem of electrification in itself—its 
effect upon operating expenses—is exhaus- 
tively studied. The second phase of the 
study, however, should not, it seems to this 
journal, have been the final one. There are 
benefits of electrification which should have 
been evaluated and which are too important 
to be lightly passed over. The report does 
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recognize that there are “indeterminate re- 
sults,” such as increased capacity of ter- 
minals, greater reliability of electric than 
of steam operation, larger return from the 
use of railroad property, greater health, 
comfort and convenience for the public and 
a reduction of the loss and damage to prop- 
erty now occasioned by locomotive smoke. 
Relatively speaking, these may be indeter- 
minate advantages, though as to that there 
is question, but certainly they deserve more 
than eight pages in an 1177-page report— 
and eight pages is all that is devoted to 
them. 

If one wants tangible evidence of some of 
these advantages, it is readily procured by 
studying the conditions which recently ob- 
tained at the Grand Central Terminal, New 
York, and of the conditions there to-day. A 
district formerly cursed with locomotive 
fumes and gases, and constantly stirred by 
the ringing of bells and locomotive noises, 
remained, as does most property adjacent to 
railroads, backward and undesirable. Since 
the change, great hotels, fine apartment 
houses and clubs have been erected on the 
terminal site, while upper Park Avenue now 
displays an imposing group of the most ex- 
pensive apartment houses in the city. Are 
the advantages in the probable appreciation 
of land values any less determinate than 
many of the scientific engineering prob- 
lems which the committee had to consider? 
Moreover, is there any reason why such 
property appreciation should not help pay 
for the work by means of an assessment of 
benefits ? 

This brings up the further point that 
Chicago, so the committee states, cannot 
participate in the cost of electrification 
work. Chicago does participate, however, 
in the elimination of grade crossings within 
its limits. Are not benefits, comparable to 
those in the Grand Central Terminal sec- 
tion of New York City, public advantages 
just as much, though not of the same kind, 
as grade-crossing elimination? To admit 
that the constitution offers a permanent bar 
to a desirable civic improvement is an ad- 
mission of weakness that the American 
public should not condone. 

In sum, therefore, while the Engineering 
Record accepts the report as postponing for 
a time the general electrification of Chicago 
terminals, it believes that a great oppor- 
tunity has been lost to show a _ broad 
vision of the relations between the railroads 
and civic development... It believes, too, 
that as a business proposition Chicago could 
well participate in the first cost of the work. 
The advantages upon which this journal 
lays emphasis are admittedly impossible of 
absolute determination, but so are many 
other important elements and results in 
every great engineering work. Dogmatize, 
if you can, regarding the value of a pure 
and adequate, as against a polluted and in- 
adequate, water supply. Yet some appraisal 
is possible, and in a broad view of a great 
problem adequate place must be given these 
so-called “indeterminate” factors. They are 
no less important because relatively difficult 
to value, nor in the Chicago case are they 
necessarily so insignificant as not to change 
the conclusions of the report. 
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THE FILTER PLANT WAS SIX MILES FROM THE EXPOSITION GROUNDS 


Wooden Filters Prove Economical for Tem- 
porary Exposition Water Supply 


Expensive Construction Avoided at San Francisco by Designing 
Tanks and Basins as Timber Flumes—Operating Data and Costs 


By E. C. EATON 
Superintendent of Filtration Plant, Panama-Pacific International Exposition 


Y SELECTING wood as the chief ma- 

terial of construction for the mechanical 
filtration plant at the Panama-Pacific In- 
ternational Exposition in San Francisco the 
designers were able to effect marked reduc- 
tions in the cost of the works, which, be- 
cause of their temporary service of only a 
few months during the life of the Exposi- 
tion, did not warrant the larger expendi- 
tures which a permanent plant would have 
justified. This consideration, naturally, 
was responsible for a number of departures 
from ordinary practice in the design and 
construction of rapid filters. Among them 
are a simple but novel underdrainage sys- 
tem using a high velocity of wash water 
without air; an automatic control of the 
coagulant in proportion to the flow of water, 
and the use of timber flume construction for 
the several tanks of the plant. Most of 
the raw water is secured from deep wells, 
which caused a good deal of trouble with 
sand, but the plant proved adequate for the 
Exposition’s needs. More detailed infor- 
mation on the well pumping troubles will 
be found in the “Hints for the Contractor” 
section, page 769. 


SOURCES OF SUPPLY 


Water for the Exposition was secured 
from several sources—a sump 200 ft. long, 
14 ft. wide and 30 ft. deep in Golden Gate 
Park; five wells averaging 82 ft. in depth, 
and from the Government and Spring Val- 
ley Water Company’s supplies. An esti- 
mate of the available average daily yield 
is given in Table 1. 

The estimated daily requirements of the 


- TABLE 1—AVAILABLE AVERAGE DAILY YIELD 


Yield, gal. 
Source per day 
Sump in Golden Gate Park............. 350,000 


Wells—5 wells at 260,000 g.p.d. each 
when operated alone, capable of the 
yield per day multiplied by 234 times.. 


Spring Valley Water Company.......... 150,000 
Wells on Exposition grounds............ 150,000 
Presidio (Lobos ‘Creelks)) gas <> weiss oe 800,000 

2,100,000 


Exposition were from 1,400,000 to 2,500,- 
000 gal., based upon data obtained during 
the pre-Exposition period. Analyses of the 
water made in May, 1914, from the North 
Windmill sump and from an old sump 
known as Rolandi’s, in Golden Gate Park, 
gave the following results: North Wind- 
mill sump, bacterial count 110 per cubic 
centimeter, and B. coli not detected in 1 cu. 
em.; Rolandi’s sump, bacterial count 850 per 
cubic centimeter and B. Aerogenes present 
in 1/1000 cu. cm. Both bacterial and sani- 
tary analyses indicated that the water 
should be carefully watched and, therefore, 
a filtration plant was decided upon. 

The site of the proposed plant was ap- 
proximately 6 miles from the Exposition 
grounds, and to reach this an elevation of 
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365 ft. had to be crossed. At the summit 
of this elevation, and distant 19,300 ft. from 
the plant was the 6,000,000-gal. storage 
reservoir of the Government’s Lobos Creek 
plant. This reservoir is divided by a con- 
crete retaining wall and one half set aside 
for Exposition purposes. 

The Exposition waterworks system con- 
sisted, in brief, of a sump and five deep 
wells delivering water to a filtration plant; 
a main pumping plant, pumping water 
through a 12-in. steel pipe line to a height 
of 365 ft., a distance of 19,300 ft.; a reser- 
voir of 3,000,000 gal. capacity, and a gravity 
pipe line to the Exposition grounds, 5,200 
ft. long. 


FILTERS OF Woop 


Owing to the temporary nature of the 
filter plant, a timber flume structure was. 
decided upon, having a uniform framing 
throughout. The side posts are composed 
of two 3 x 6-in. timbers, bolted to 4 x 6-in. 
sills, having side blocks bolted on the sills 
to take the thrust from the side posts. The 
side posts are similarly bolted to a 4 x 6-in. 
cap. The standard spacing between side 
posts is 4 ft., and every third post is braced 
with two 2 x 6-in. braces. The whole flume 
rests on five 6 x 12-in. stringers, under 
which 8 x 12-in. mud sills are placed, rest- 
ing on 8 x 12-in. plank. 

In the wooden tanks or flumes a spline 
joint was used, having specially tapered 
grooves cut in the edges of the 3-in. plank, 
into which the splines of kiln-dried fir were 
placed, these splines being a driving fit. 
A good deal of discussion took place as to 
whether or not the, splines and edges of the 
plank lining should be given a coat of 
asphaltum, with the result that one of the 
structures, the raw water flume, was left 
untreated, while the clear water reservoir 
was painted with asphaltum on the joints. 
The results show that the untreated splines 
made eventually the more watertight joint. 
It has been the writer’s experience, cover- 
ing a good deal of flume and wood-pipe 
work, that no better joint can be made in 
timber structures intended to be watertight 
than the clean wood to wood joint, allowing 
the free swelling of the wood throughout; 
also, that any calking should be done only 
with dry wood. 

The filtration plant is made up of a meas- 
uring chamber, into which the water is dis- 
charged from the wells and sump and flows 
through the orifices into a coagulating 
charhber, in which the water is treated with 
sulphate of alumina; three filters; clear 
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water reservoir; and a main pump house 
containing units, which raise the water to 
the main reservoir supplying the Exposi- 
tion. 


MEASURING CHAMBER 


The measuring chamber is formed by 
bulkheading off one end of the coagulating 
chamber, thus forming a chamber 12 ft. 6 
in. wide, 9 ft. 6 in. long and 9 ft. 3 in. high. 
Through this bulkhead two submerged ori- 
fices 4 in. high and 12 in. long are cut; 
over them bevel-edged plates are fastened. 
The pipe lines from the sump and deep wells 
discharge through openings in one end of 
this chamber. These discharges are pro- 
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extreme simplicity, low cost and successful 
operation, and is a design developed by 
Prof. Charles Gilman Hyde, of the Uni- 
versity of California. In the upper side 
of the header openings are provided, to 
which 3-in. nipples are cemented, connected 
to 2%-in. tees, in which lateral pipes are 
screwed. The 21-in. lateral pipes are 
spaced 6 in. on centers, and have 5/16-in. 
holes drilled on the underside on 3-in. cen- 
ters. 

Four graded. layers of gravel were put 
in above the strainer system, as follows: | 

Layer 1—From bottom of filter to 2 in. 
above the tops of the lateral pipes, clean 
gravel of such a size that it was retained 
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vided with a simple type of float valve, 
operated by a light cable from floats in the 
raw water reservoir, the height of water 
thus being maintained constant. 

The coagulating basin consists of a flume 
structure 12 ft. 6 in. wide, 8 ft. high and 
64 ft. long, into one end of which the water 
is discharged from the measuring chamber, 
and at the other end is taken out by a small 
supply flume 2 ft. wide and 8 ft. high, run- 
ning between the rows of filters. Ten-inch 
shear gates are fitted over openings cut in 
the sides of this flume, admitting water to 
the three filters. 


FILTER STRAINERS UNIQUE 


There are three filters, each capable of 
filtering 500,000 gal. of water per day. In 
construction each consists of a section of 
flume framing 12 ft. 6 in. wide, 8 ft. deep 
and 14 ft. 8 in. long, with a bulkhead at 
each end, forming filter units of 183 sq. ft. 
surface each. At the rate in general use in 
filters of this type—2 gal. per square foot 
of sand surface per minute—this gives a 
capacity per filter of 366 gal. per minute, 
or over 500,000 gal. per day per filter. 

The strainer system has for its advantage 


on a circular opening 114-in. in diameter 
and passed a 214-in. opening. 

Layer 2—Above layer 1 and 3 in. deep 
gravel passing a 1%-in. opening and re- 
tained ona 34-in. opening. 

Layer 3—Three inches deep, gravel pass- 
ing a 34-in. opening and retained on a 4-in. 
opening. 

Layer 4—Three inches deep, gravel pass- 
ing a 4-mesh sieve and retained on a 12- 
mesh sieve. Above this was placed the 
filter sand, 26 in. deep, having an effective 
size of 0.35 mm. and a uniformity coefficient 
of:\1.5. 

A grade of sand was located about 60 
‘miles from San Francisco which was ad- 
mirably suited for the purpose. In size this 
was somewhat finer than it is now the prac- 
tice to use in filtration plants, as bacterial 
efficiency of filtration was the important 

_ consideration, the water containing very 
little turbidity. Above the sand, provision 
is made for a 30-in. head of water. The 
filter effluent is carried by gravity through 
8-in. pipes to the controller chambers in 
the clear water reservoir. 

The filters are controlled at the filtered 
water reservoir. A simple type of con- 
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troller was designed, consisting of a special 
casting containing a vertical piston. A 
walking beam and wood float operate the 
valve from full open to closed positions in 
a 2-in. travel of the float. Ordinary wood 
floats dipped in hot asphaltum were used, 
and have proved entirely satisfactory, and 
as sensitive as required. An auxiliary float 
is provided in the clear water reservoir, so 
that, in case the water rises too high in the 
reservoir, the controllers are shut off until 
the water again reaches a lower level. 

Through each controller chamber and 
located 12 in. above the bottom of the cham- 
ber a submerged orifice is cut by which the 
water passes from the chamber to the clear 
water reservoir. As the controller main- 
tains, within a margin of 1 in., a constant 
head of water in the chamber, and as the 
main pumps are regulated to keep a con- 
stant level in the clear water reservoir, 
there is a practically constant difference of 
head over this orifice, thus keeping a uni- 
form rate of flow from each filter. The 
filters will, of course, “respond to the 
pumps,” until a prearranged maximum rate 
per acre daily is reached. - 

A loss-of-head gage is installed at each 
filter, consisting of a glass tube 6 ft. long, 
and connected to the effluent pipe just after 
leaving the strainer header. This is pro- 
vided with a gage board graduated in feet 
and tenths. The loss of head with filter 
running at full capacity and sand clean is 
1.7 ft., and, under ordinary conditions of 
service, reaches a value of 6 ft. in from 10 
to 15 hr., at which point the filters are 
washed. 


WASH WATER SYSTEM 


In almost all the filtration plants in oper- 
ation to-day a combined air and wash water 
system is installed, the air performing the 
function of keeping the sand stirred up 
while the water cleanses it. It was believed 
that a considerable saving would be effected 
by using a high velocity wash water system 
and doing away with the air. A 10-in. cen- 
trifugal pump was installed in a separate 
house located close to the clear water reser- 
voir, from which the suction pipe runs. The 
rate of washing employed is a 2-ft. vertical 
rise per minute. The time required for 
actual wash is 2 min. and a 1-in. flow over 
the weir edges of the troughs is maintained 
by the,wash water. At this rate of washing 
the sand is raised bodily 12 in. and kept in 
motion, while the wash water passes up 
through the whole. For the purpose of 
collecting the wash water two V-shaped 
wood troughs, 24 in. wide by 18 in. deep, 
were built longitudinally over the filter. 
The weir edge is 2 ft. above the sand level. 
The troughs discharge the wash water 
through a 16-in. shear valve into a 12-in. 
drain, which terminates in a slough near 
the plant. 

The total quantity of wash water used 
for the month of June was 692,000 gal., or 
2.1 per cent of the total quantity pumped, 
and gave an average run per filter between 
washes of 15 hr. A considerable saving 
has been effected by using the high velocity 
wash water system instead of the older air 
and water system. Records of plants em- 
ploying the latter system show that a col- 
umn of water 6 ft. high is required, the 
rate being 7 gal. per square foot of sand 
surface per minute. By using a rate of 
15 gal. per square foot per minute a 2-ft. 
column only is required, thus saving 2700 
gal. per wash, as well as a considerable 
amount of time. In this connection, how- 
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ever, it should be remembered that this 
plant operates with a water which contains 
no appreciable amount of clay. No wire 
screens have been used over the gravel and 
below the sand, and no appreciable disturb- 
ance of the gravel was noted on examination 
after the filters had been in operation a 
month. f 


COAGULANT 


The equipment for dosing the water is 
located in a house built directly over the 
measuring chamber and consists of the mix- 
ing tanks, orifice box and their piping, and 
the dosing grids. The two mixing tanks, 
of 500 gal. capacity each, are located on a 
platform above the floor of the house. Fas- 
tened to the inside of each of these tanks 
is a semicircular wooden box, with a re- 
movable galvanized iron screen for a bot- 
tom. Over the top of this chamber is lo- 
cated a distributor, consisting of a 114-in. 
galvanized iron pipe perforated on the un- 
derside with 4%-in. holes. The operation of 
mixing a stock solution is carried out by 
putting a weighed quantity of sulphate of 
alumina crystals into this compartment and 
allowing the water from the distributor to 
spray over it. 

In the bottom of each of the mixing tanks 
is located a grid of 34-in. pipe, perforated 
with 1/16-in. holes, connected to a No. 3 
Roots blower run by a 4%-hp. motor. This 
is operated for a few minutes every 3 hr. 
and keeps the solution well stirred. From 
the bottom of the tanks 114-in. pipes are 
run, terminating in a ball-cock located in 
the orifice box, which maintains a uniform 
head over the orifices. 

At one end of the box are located the 
orifices, two 3-in. hard-rubber disks, in each 
of which is a %4-in. hole, through which 
the solution is admitted to the water, the 
quantity, of course, being proportional to 
the head over the orifices. 

The solution falls from the orifices into 
a lead funnel connected to a 114-in. pipe 
running down the center of the raw water 
reservoir and above the water surface. A 
tee is located every 12 ft. in this pipe, from 
which a pipe extends to 12 in. below the 
water surface, having a %4-in. pipe running 
across the reservoir. On the underside of 
this pipe are drilled 14-in. holes on 6-in. 
centers. The whole forms a set of distrib- 
uting grids, by means of which the coagu- 
lant solution may be admitted, at chosen 
points, to give the required period of 
coagulation, allowing a partial forming of 
the floc before entering the filters. 

In order that the coagulant system 
should be as nearly automatic as possible a 
simple differential equipment was installed 
to alter the level of the solution over the 
coagulant orifices in proportion to the 
quantity of water flowing from the meas- 


uring chamber into the raw water reservoir. 
As this flow is proportional to the differ- 
ence in height of the water in the measur- 
ing chamber and raw water flume, a wood 
float was placed in each of these, to which 
a l-in. pipe was attached, passing through 
the floor. The ends of these rods were con- 
nected to a 1/16-in. aeroplane cable, each 
terminating in a drum. This drum was 
provided with a smaller sheave, to which 
another section of cable was attached, 
which imparts a raising or lowering motion 
to the ball-cock mechanism in proportion to 
the alteration in levels in the raw and meas- 
uring chambers. The equipment has 
worked satisfactorily throughout and re- 
quires no attention except the mixing of 
the solution and cleaning of the equipment. 


CLEAR WATER RESERVOIR 


The clear water reservoir is of standard 
flume framing, 12 ft. 6 in. wide, 7 ft. 6 in. 
high and 96 ft. long. The effluent pipes 
from the filters each terminates in a com- 
partment in which are located the rate con- 
trollers. The reservoir is roofed over to 
protect the water from contamination. 
From. the bottom of the reservoir, and lo- 
cated on the side directly opposite that on 
which the controller boxes are situated, 
three 6-in. suction pipes are taken out, run- 
ning to each of the three main units in the 
pumping plant. Over the part of the reser- 
voir containing the controllers a house was 
erected which contains the sterilizing equip- 
ment. 


Although the treatment given the water _ 


by the filters has been found to remove all 
contamination, a chlorine treatment was 
adopted as an additional safeguard. This 
was supplied as an exhibit by the Electro- 
Bleaching Gas Company, of New York. 

The main pumping plant contains three 
5-stage, 6-in. turbine pumps, each rated at 
500 gal. per minute under 220 lb. per square 
inch pressure, 1550 r.p.m., belted to 125-hp. 
motors. These pumps send the filtered 
water through a 12-in. steel pipe line, with 
Dresser couplings, 19,300 ft., to the main 
reservoir, from which a gravity pipe line 
5200 ft. long runs to the Exposition 
grounds. 

Up to July 7 the plant was not required 
to run at its full capacity. The main reser- 
voir holds a little over a day’s supply and 


the water pumped over is, therefore, regu- 
lated by the demand at the grounds. 


Costs 


The actual costs of operating the plant 
for the month of June are given in Table 2 

Aluminum sulphate containing 1744 per 
cent Al,O, cost $1.75 per 100 lb., delivered 
at the plant in lots of thirty 250-lb. 
sacks. Chlorine cost 14 cents per pound, 
including freight both ways on cylinders, 
from and to Niagara Falls, N. Y. 

It was found by trial that a dose of 
aluminum sulphate of 1 grain per gallon of 
water to be filtered, combined with a coagu- 
lating period of 30 min. before the treated 
water was admitted to the filters, produced 
a very satisfactory floc and gave an effluent 
from which all contamination had been 
removed. Using a very much longer period 
than this caused the floc to settle down in 
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the coagulating chamber before it was ad- 
mitted to the filters, and a heavier dose 
required more frequent washing of the 
filters. 


TABLE 2—CosTs OF OPERATION PER THOUSAND 


GALLONS 
Cost 
in cents 
Pumping from deep wells: 
PO WEE Wirias ovensnclecnsstalerele.s 6 (wr oteherstePnr atte tetera 0.846 
Operators and superintendence........... 607 
Repairs ito Pum psly sire crs.c icin teietatetre ence rete .047 
Oil and grease, waste, etc............... -017 
1.517 
Filtering and treating water: 
Sulphate. of -alwumina.cah usin ci eee oles 0.250 
Chiorine ics ets sa oe saison techie eee 0.056 
Wash wateron gisk «<b secrete cite eee 0.045 
Operators and superintendence........... 0.623 
in 0.974 
Pumping to main reservoir : 
POW CF) toon dicscsistitete (stein Fal Wis, lal BERL cen aera 3.300 
Operators and superintendence........... 0.631 
OUl, -WASES), Cte Foo ue ln nee CE -004 
3.935 
Total cost. per 1000 gal. ..c) sce «miesiene 6.426 
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The dose of chlorine used is 3 lb. per 
million gallons of water treated, or an equiv- 
alent of 21 Ib. of hypochlorite per million 
gallons. 

Tests of the water were made at weekly 


periods by the federal laboratory, under the’ 


supervision of Dr. C. C. Pierce, chief san- 
itary officer of the Exposition. In no case 
has contaminated water been discovered in 
any of the tests made at the reservoir. 
Analyses of the raw water show very little 
variation and the following is a representa- 
tive test: Raw water—Gas in 10 cu. cm. 
Colon types; count 100 per cubic centimeter. 
Effluent—Gas in none of the specimens; 
count 12 per cubic centimeter. 

The filtration plant and first five wells 
were constructed by contract; the costs are 
given in Table 3. 


TABLE 3—CONSTRUCTION Costs 


Filtration plant, including deep wells and 

main pump houses and pipe lines, but 

exclusive of cost of wells and pumps.. .$14,575.00 
First 5 wells, at $7.50 per foot........... 075.00 
Pumps, consisting of three 5-stage main 

pumps; one vertical centrifugal sump 

pump; five deep well turbine pumps; 

one wash water pump 
Well No. 6 (drilled by Exposition Com- 

pany) : 
MURR Reevatere ts tetas Krai vicsteikon «ales % 
Gravel filling 2.8 yd. at $2 


4,962.00 


Per lin. ft., $3.89. 


The estimates of available supply and 
Exposition requirements and investigations 
as to the use of Lobos Creek and the vicinity 
of Golden Gate Park as a source of supply 
were made by A. H. Markwart, assistant 
director of works. The successful design, 
construction and operation of the system is 
- the result of co-operatin between the civil 
and mechanical engineering departments of 
the Exposition Company, under G. L. Bay- 
ley, chief mechanical and electrical engi- 
neer, and E. E. Carpenter, chief civil engi- 
neer. The services of Prof. Charles Gilman 
Hyde were secured: in a consulting capacity 
in connection with the design of the filtra- 
tion and water purification plant. Surveys 
and other preliminary work, together with 
construction of the sump, first wells and 
main pipeline, were under the direction of 
C. C. Blee. The design and construction of 
filtration plant, construction of new wells 
and operation of the system were under the 
supervision of the writer. 


THE PRACTICE OF MAKING DIRECT SUR- 
VEYS by parties made up of regular em- 
ployees of the U. S. Department of the In- 
terior, instead of by contract with private 
surveyors, as was the practice for half a 
century, has been in operation two years 
and, according to an announcement of the 
department, has resulted in greater ac- 
curacy and efficiency. In all, there are 150 
surveying parties so employed. 
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Bridge Spans Moved Bodily 


to a New Site 


Canadian Pacific Railway Bridge Across Pitt River 
Was Purchased by the Provincial Government 
and Moved to Site Where New Highway 
Crosses the Stream 


HEN the Canadian Pacific Railway 

replaced its single-track bridge over 
the Pitt River in British Columbia with a 
double-track structure, the provincial gov- 
ernment officials saw a chance to expedite 
greatly the completion of the proposed 
highway which parallels the railroad at this 
point, and accordingly opened negotiations 
for the purchase of the railroad bridge. A 
mutually advantageous agreement was 
made, and while piers for the highway 
bridge were being constructed about 200 


ONE OF THE SPANS EN ROUTE 


yd. upstream, the seven spans of the rail- 
road bridge were placed on temporary pile 
supports along the bank of the river. 

When the new piers were ready the steel 
spans were one by one floated on barges, 
towed to the new site and lowered carefully 
into place on the piers. Under this plan a 
steel bridge 2059 ft. long, including nine 
concrete piers, with a drawspan and pivot 
pier, was completed and plaeed in service 
in several months less time than would have 
been possible if spans had been fabricated 
to order. Of course the piers had to be 
designed and spaced to suit the spans, and 
are probably closer together than would 
have been the case for a bridge built for 
the lighter traffic. However, this was more 
than made up for in the lower cost of the 
superstructure and the time saved. 

The spans were moved from temporary 
supports to the new piers by ‘barges on 
which timber framework had been built up 
to carry the spans at the proper height. 
The barges were equipped with seacocks by 
means of which water could be admitted, 
causing them to settle to a lower level in 
the water. When a span was to be moved the 
barges were partly filled with water before 


FORMER RAILROAD BRIDGE IS NOW IN HIGHWAY SERVICE 
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being placed beneath it, and the water was 
then pumped out, causing the barge to rise 
gradually and assume the weight of the 
steelwork. The spans were allowed to settle 
in place by simply opening the seacocks 
after the barges had been properly placed 
at the new piers. 

Nine new piers were built at the new site, 
most of which were 37 x 20 ft. in plan, the 
pivot pier for the draw span being of octag- 
onal shape with a diameter of 28 ft. Four 
of the piers were 90 ft. or more in height, 
but all were sunk by dredging in open 
caissons. The total amount of concrete re- 
quired was 19,180 cu. yd. The total weight 
of the steel in the seven spans was 1,098.43 
tons. 

The contract for the construction of the 
piers and the moving of the steel spans 
was held by Armstrong, Morrison & Com- 
pany, Ltd., of Vancouver, B. C. 


“Cubic Performance”’ 


A Term Intended to Designate the Rate of Volu- 
metric Work Done by Sewage and Water 
Treatment Devices 
By LESLIE C. FRANK 
Sanitary Engineer, U. S. Public Health Service 


HE purpose of this paper is to present 

and to define the term ‘cubic perform- 
ance,” which has been devised in an attempt 
to express the rate of volumetric work done 
by sewage and water treatment devices in 
such a manner as to be independent of any 
particular volumetric unit. 

There is at present no term in general 
use which gives a simple, comparative pic- 
ture of various sewage or water treatment 
devices from the standpoint of volumetric 
rate of work done. In comparing one Im- 
hoff tank with another it is often customary 
to state the relative sedimentation periods, 
the relative sludge storage periods, and the 
relative sludge supernatant volumes. Such 
a comparison involves a simultaneous men- 
tal co-ordination of six terms, obviously 
awkward. Or, if it is desired to compare 
volumetrically an Imhoff tank with an acti- 
vated sludge tank, the Imhoff tank would 
be described by stating the sedimentation 
period, the sludge storage capacity and the 
sludge supernatant capacity, while the ac- 
tivated sludge tank would be described by 
stating the oxidation period and the sedi- 
mentation period. The difficulty of co- 
ordinating so many factors simultaneously 
is apparent. 

It is necessary for certain purposes, of 
course, to know the various factors, but 
for convenience of stating the volumetric 
rate of a device as a whole these factors 
ought to be combined in such a manner as 
to result in a single expression. The term 
“cubic performance” is offered as such a 
single expression. 


“CUBIC PERFORMANCE” DEFINED 


The cubic performance of any sewage 
or water treatment device may be defined 
as the number of unit volumes of liquid 
treated per unit volume of device in a unit 
of time. The unit of time selected is arbi- 
trary, but it is believed that two particular 
units of time would be most serviceable— 
the day and the year. The daily cubic 
performance, for example, of a sprinkling 
filter 8.5 ft. deep, dosed at the rate of 
2,500,000 gal. per acre per day would be 
the number of gallons of sewage treated 
daily on an acre divided by the number of 
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gallons of filtering material represented by 
an acre; or: 


2,500,000 — (7.48 x 43,560 x 8.5) = 0.9 


That is, the sprinkling filter in question 
will treat sewage at the rate of 0.9 its own 
volume per day. 

Again, an Imhoff tank with a mean de- 
tention period of 22/3 hr., a sludge stor- 
age capacity of 1 cu. ft. per 100 gal. of 
sewage per day, and a sludge supernatant 
volume of 0.5 cu. ft. per 100 gal. of sewage 
per day, would have a daily cubic perform- 
ance of 4.48. This is derived as follows: 
100 gal. of sewage in 24 hr. is equivalent 
to 11.1 gal. of sewage in 22/3 hr., so that 
for each 100 gal. of sewage per day there 
must be provided a sedimentation capacity 
of 11.1 gal. or 1.49 cu. ft., which, with the 
added volumes for sludge storage and 
supernatant gives for every 100 gal. per 
day a total tank volume of 1.49+1.0+ 
0.5 = 2.99 cu. ft. As 100 gal. equals 13.4 
cu. ft. the daily cubic performance is: 

18.4/2.99 = 4.48 

The daily cubic performance of a plain 
post-filter sedimentation tank with sepa- 
rate sludge digestion chambers is computed 
as follows: Given a mean sedimentation 
period of 22/3 hr. and a separate sludge 
storage capacity of 0.5 cu. ft. per 100 gal. 
of sewage per day. The volume of tank, per 
100 gal. of sewage per day, for sedimenta- 
tion and sludge digestion purposes is, as 
previously shown, 1.49 -+ 0.5 = 1.99 cu. ft. 
The daily cubic performance of the post- 
filter system, therefore, would be: 


13.4/1.99 = 6.74 


DEVICES IN SERIES 


The daily cubic performance of any 
group of devices through which sewage 
flows in series is the reciprocal of the sum 
of the reciprocals of the individual per- 
formances. This relation will be obvious 
when it is remembered that daily cubic per- 
formance means ‘‘volume of sewage per day 
per volume of device” and that the recip- 
rocal of daily cubic performance means 
“Volumes of device per volume of sewage 
per day.”’ Hence the addition of the indi- 
vidual reciprocals will give total volumes 
of devices per volume of sewage per day, 
which is naturally the reciprocal of the 
daily cubic performance of the series of 
devices. To illustrate the daily cubic per- 
formance of sewage devices acting in 
series assume a sewage treatment plant 
which makes use of Imhoff tanks, sprink- 
ling filters and plain post-filter tanks with 
separate sludge digestion, all of these de- 
vices having the. same characteristics as 
the examples previously discussed. The in- 
dividual daily cubic performances are: For 
the Imhoff tanks, 4.48; for the sprinkling 
filters, 0.9; and for the post-filter system, 
6.74. In accordance with the above rule, 
therefore, the combined daily cubic per- 
formance of these devices operating in 
series will be: 


1 ~ (1/4.48 + 1/0.9 + 1/6.74) = 0.675 
In other words, the above sewage treatment 


plant, considered as a whole, will treat 
0.675 of its own volume of sewage per day. 


DEVICES IN PARALLEL 


The cubic performance of sewage devices 
acting in parallel will equal the reciprocal 
of the sum of the individual cubic perform- 
ance reciprocals, each weighted according 
to the proportion of total flow taken by it. 
For example, if a given sewage treatment 


plant consists of Imhoff tanks having a daily 
cubic performance of 4.48 and plain sedi- 
mentation tanks with separate sludge diges- 
tion having a daily cubic performance of 
5.35, operating in parallel, the plain sedi- 
mentation tanks taking 0.8 of the flow and 
the Imhoff tanks 0.2 of the flow, the com- 
bined daily cubic performance will be de- 
rived as follows: 
1 — (0.2/4.48 + 0.8/5.85) = 5.13 

In other words, operated in parallel, with 
the total sewage flow divided as above 
stated, the combined sedimentation and 
sludge digestion system in question will 
treat 5.13 times its own volume per day. 


RELATION OF CUBIC PERFORMANCE TO 
MEAN DETENTION PERIOD 


Cubic performance is the reciprocal of 
mean detention period, if the mean deten- 
tion period be expressed in the same unit 
of time in which cubic performance is ex- 
pressed. By mean detention period is 
meant here the detention period which will 
result from dividing the total effective in- 
side volume of the device by the total vol- 
ume of sewage treated per unit of time. 
For example, a plain sedimentation cham- 
ber with a mean detention period of 3 hr., 
or one-eighth of a day, will treat eight 
times its own volume of sewage per day 
and hence have a daily cubic performance 
of 8, i. e., the reciprocal of the nominal 
detention period. 


RELATION OF ANNUAL CUBIC PERFORMANCE 
TO Cost DATA 


The term annual cubic performance 


which, of course, is 365 times the daily 
cubic performance, bears a simple relation 
to the cost of treatment of water or sew- 
age. The total volume of any device mul- 
tiplied by its annual cubic performance 
gives the total amount of liquid treated by 
the device annually. Therefore, the cost 
of treating a unit volume of liquid will 
be the total annual operating expense and 
capital charges of the device divided by 
VP., V representing the total inside vol- 
ume of the device and P, representing its 
annual cubic performance. 

If it be desired to compute the volume 
of. sewage treatment plant required for a 
given sewage flow and for a given type of 
plant it is necessary simply to divide the 
sewage flow per day by the daily cubic per- 
formance of the type of plant selected. 
The result will be the volume of plant 
required expressed in the same unit of 
volume used in expressing the daily sewage 
flow. The arithmetic of the relation is 
obvious. It may be used conveniently in 
approximate preliminary estimates. 


. Balante Wheel. 
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In presenting the expression . “cubic 
performance” there is no intention of 
replacing such terms as “sedimentation 
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period,” “sludge capacity,” “sludge super- 
natant capacity,” etc. The term is intended 
to act merely in a supplementary or em- 
brasive sense. A particular field of appli- 
cation will be found in experimental work. 
It is being used, for example, in studies of 
the United States Public Health Service 
upon the new method of sewage treatment 
by means of activated sludge, and it is 
proving easy, thereby, to keep clearly in 
mind at all times the volumetric relation 
of this process of sewage treatment to 
other processes. 


Discharge Accelerators In- 


crease Power at Low Head 


Device Utilizes Surplus Run-Off When Rising Tail- 
Water Cuts Down Power 


URBINE discharge accelerators, so 
called, built into the draft tube of 
waterwheels at the Henry Ford farms, 
Dearborn, Mich., have shown a considerable 
increase in power during low-head condi- 


INFUSER AND TURBINE ERECTED IN SHOP 


tions. -A wheel giving 90 hp. under an 
8.25-ft. head, without the accelerator in 
service, developed 116 hp. at 6.94-ft. head 
with the accelerator in operation. These. 
data and a general description of the ap- 
paratus were presented by Mark A. 
Replogle of Akron, Ohio, in a paper read 
before the annual meeting of the American 
Society of Mechanical Engineers in New 


York last week. 


PLANT 


The accelerators are installed in a power 
plant which contains two turbines designed 
to develop 85 hp. each at 110 r.p.m. under 
8-ft. head. High water, with head varying 


38 High Water Head 
ie High Tail Water 
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CYLINDRICAL GATE CONTROLS AMOUNT OF ACCELERATING WATER USED 
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from 2 ft. to 5 ft., may obtain for weeks 
at a time, so that provision to meet this 
condition was necessary. The accelerator 
design was accordingly developed. The gen- 
eral features of the apparatus are shown in 
two illustrations herewith. The purpose 
of the accelerators, evidently, is to trans- 
fer energy from surplus water, otherwise 
running over the dam and being wasted, to 
the turbines, augmenting their power 
under subnormal heads, after they have 
reached their normal power at those heads. 

It will be noted from the illustrations 
that each accelerator consists of a super- 
draft tube, a concentrator and an infuser. 
The infuser is provided with a gate, by 
means of which the quantity of accelerator 
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Turbine Gate Opening in Tenths 


POWER OBTAINED WITH DIFFERENT TURBINE 
AND ACCELERATOR GATE OPENINGS 


Series 1—Accelerator gate closed. Series 2—Ac- 
celerator gate open 20 per cent. Series 3—Acceler- 
ator gate open 40 per cent. Series 4—Acceler- 
ator gate open 60 per cent. Series 5—Accelerator 
gate open 80 per cent. 


water may be varied at will, or shut off 
entirely. 
RESULTS 


The curves shown are plotted from tests 
made on one of the accelerators. The in- 
crease in power with wider opening of the 
accelerator gate is apparent. In series 4, 
though the power increased, the accelerator 
was sucking air. This sucking continued in 
series 5, though in that test, too, the power 
increased. The excessive taking in of air 
prevented the further opening of the ac- 
celerator. The curve in series 5 shows that 
116 hp. was developed at 6.94-ft. head. 
This curve, reduced by formula to an 8-ft. 
head, shows that 1438.5-hp. can be obtained 
by the use of the accelerator from an 8-ft: 
head in connection with the identical tur- 
bines that have been guaranteed to develop 
only 85-hp. with this fall. 

No attempt was made to measure the 
accelerator water used, though it is in- 
tended to make investigations during which 
this factor will be observed. 


CHARTED CosT DATA IN DAYTON are kept 
on many of the city’s activities for the use 
of the lay workman. After plots of the 
amounts of certain supplies used for the 
same purpose by several men in a depart- 
ment were posted, automatically the curves 
of the careless users soon dropped to a 
normal figure. 
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FORMS FOR CASTING ALTERNATE 10-FOOT BAYS—STEEL RODS SECURELY HELD 


New South Brooklyn Pier at Thirty-fifth Street 
Is the Longest in New York 


Work Is Progressing on Structure 1740x175 Feet with 
Railroad Tracks Placed Outside the Shed on Each Side 


HE design of the Thirty-fifth Street, 

Brooklyn, pier, in New York City, dif- 
fers from the usual type in this vicinity 
in the fact that the company which will 
lease the pier from the city desired the rail- 
road tracks to be placed at the sides of the 
pier rather than in the center. This re- 
quired about 25 ft. greater width than the 
center-track type, at an added cost of nearly 
$50,000. The advantages claimed are in the 
possibility of direct transfer from ship 
to cars, which the Luckenbach Steamship 
Company, Inc., the lessee, claims its cargo 
shipping system will make possible. 

The provisions for cargo hoists are typi- 
cal of those adopted in New York pier con- 
struction as the most efficient and simple 
device for handling the packages of variable 
sizes and shapes which must be transferred 
from ship to truck or car. Details of the 
cargo cables and high steel cargo columns 
used in this system are shown, and the gen- 
eral design of the substructure and the 
steel pier shed illustrated. 


GENERAL DIMENSIONS AND LOCATION 


The pier, 1740 x 175 ft., is the longest 
in New York City. The shed is nearly 140 ft. 
wide, and the tracks are placed outside the 
shed, one on each side as shown in the typi- 
cal half-section. The floor slabs of rein- 
forced concrete span 10 ft. between the 
transverse rows of piles. The added loads 
from the light one-story shed columns are 
provided for by increasing the number of 
piles, as indicated on the plan views. 


The pier is located at Thirty-fifth Street, 
South Brooklyn, on Gowanus Bay, and will 
be connected, ultimately, to the Brooklyn 
Marginal Railway, which forms part of the 
tentative, but extensive, plans for increas- 
ing the port facilities of New York City. 
Two other piers, at Twenty-ninth and Thir- 
tieth Streets in South Brooklyn, are also 
under construction. 


DETAILS OF PIER CONSTRUCTION 


The pier construction is typical of the 
other designs of New York piers in the 
use of pile bents spaced 10 ft. apart and 
braced as indicated in the half-section. 
The reinforced-concrete slabs are laid in 
alternate strips 10 ft. wide. The main re- 
inforcement, running longitudinally, con- 
sists of %-in. square rods on 6-in. centers 
bent up and hooked at their ends, with an 
over-all length of 19 ft. 10 in. By stag- 
gering these rods, so that every other rod 
stops over an intermediate bent, one rod 
runs through on the bottom, and the alter- 
nate rod is bent up to take shear, as shown 
in the photograph. Transverse spacers %% 
in. square and about 18 in. on centers are 
used in lengths from 12 to 20 ft., with 12-in. 
laps. 

The supports for future track rails are 
15-in. I-beams carried on steel saddles at 
the bents and inclosed in concrete as shown 
by the transverse section giving details of 
the track system. 

The pier shed is a steel-frame structure 
of the usual mill building type, with roof 


} PLAN OF Two COLUMN Row 


SECTION AND PLANS SHOW TYPICAL CONSTRUCTION OF PILE BENTS—TRACK DETAILS 
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slope of 1 in 5, triangular trusses, and 
built-up I-section columns. .The standard 
bays between roof trusses are 20 ft. long, 
and four columns are used in the typical 
section. The intermediate columns, how- 
ever, are placed 40 ft. apart and the roof 
trusses and loads are carried by the 40-ft. 
longitudinal trusses shown in the drawing. 
Lift doors are provided in the outside walls 
of all panels except the first two on the in- 
shore end, as these two bays are to be oc- 
cupied by offices. Galvanized corrugated 
steel siding is used throughout. 

Twenty-five of the outside row of columns 
are extended upward to a total height of 
50 ft., with a 12 x %-in. cover plate, 28 ft. 
long, on the outside. A star-angle backstay 
to the roof truss holds the top of the column 
transversely as shown in the half-section 
drawing. The upper ends of these columns 
are provided with plates for the connection 
of the 21%4-in. cargo hoist cables and 114-in. 
longitudinal stay cables. 

Two of the 60-ft. bays in the total length 
of 1440 ft. between the high end columns 
are braced by 244-in. diagonal cables car- 
ried down to roof level, and the end columns 
are tied by a diagonal 214-in. cable an- 
chored into the pier. ‘A special form of 
door-head girder, shown in the accompany- 
ing detailed drawing, not only supports the 
heavy doors but acts as an eave strut. The 
24-in. plate and 8-in. channels of the inter- 
mediate columns, also indicated on this 
drawing, make an effective detail for the 
door jambs. The bottom door sill is fermed 
by an iron casting 8 in. wide, with vertical 
ribs 2% in. high to act as an asphalt stop. 

The assumed live load on the pier is 500 
lb. per square foot. For the roof, 70 lb. 


per square foot live and dead load, with a 
horizontal wind pressure of 20 lb., were 
used. The usual allowable stresses, based 
on 16,000 Ib. tension, governed the design 
of the roof trusses and columns. The cargo 
cable is designed for three 3000-lb. loads 
spaced 20 ft. apart, and for the backstays 
an impact of 100 per cent was added. The 
assumed angle of application of the loads 
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for maximum backstay stress was 2212 deg., 
giving a stress of 18,500 lb. in these mem- 
bers. The stresses in the roof truss mem- 
bers from this force were relatively so 
small that no modification of the sections 
found by the ordinary analysis for dead, 
live and wind loads was required. 

The details of cargo-cable connections to 
columns and adjustable turnbuckles, and 
the connection to the pier at the end to 
secure the longitudinal stays, shown on the 
drawing, are typical of the construction 
used in New York piers having cargo cables. 
Experience has shown that no direct access 
to the cargo cable is necessary. The blocks 
for use with pier or ship winches are at- 
tached to the cable by any ordinary method ~ 
desired by the steamship company using 
the pier. 

The contractor for the substructure is 
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Turnbuckle at one End 
7000 


George B. Spearin, and for the steel shed 
Post & McCord, of New York City. The 
design was made under the supervision of 
R. A. C. Smith, commissioner, Department 
of Docks and Ferries, of New York City, 
and R. C. Harrison, deputy commissioner, 
by C. W. Staniford, chief engineer, and T. 
F. Keller, assistant engineer. 


Concrete Tests Compare Gravel, 
Limestone and Broken Slag 


SERIES of tests recently reported by 

the Pittsburgh Testing Laboratory was 
made for the purpose of comparing the 
compressive strength of concrete made with 
either gravel, limestone or broken slag for 
coarse aggregate. Standard 8 x 16-in. cyl- 
inders of 1:2:4 concrete were made and 
tested at the end of seven days, twenty- 
eight days, ninety days and six months. 
The accompanying table gives the average 
results of these tests. The number of 


AVERAGE COMPRESSIVE STRENGTH OF STANDARD CYL- 
INDERS IN POUNDS PER SQUARE INCH 


Aggregate Strength at age of 
Tdays 28days 90days 6 mos. 
Gravel: io. \cke ms 468 1,001 1,521 1,430 
Limestone ..... 792 1,476 2,201 1,904 
Slag: -ccincchete ewes 788 1,457 2,294 2,288 


specimens tested in each group was four, 
except the last six-months group, where 
the average for three specimens is given. 
It is seen that the concrete with slag aggre 
gate is of practically the same strength as 
the limestone concrete, and both average 
much higher at all ages than the gravel con- 
erete. The slag was furnished by the Du- 


quesne Slag Products Company of Pitts- 
burgh. 
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Segregation and Entrained Air Weaken Con- 


crete Dropped from 


Height Into Forms 


Last of Three Articles on Better Concrete — Moving Pictures 
Show Reasons for Lack of Homogeneity in Finished Mass 


By NATHAN C. JOHNSON 
Consulting Concrete Engineer, New York 


Copyright, 1915, by Nathan C. Johnson 


[In the two preceding articles of this 
series there were discussed certain of the 
basic requirements of concrete and their 
relation to the limitations imposed on proc- 
esses of manufacture by economic necessity 
and by imperfections of mixing apparatus. 
There were also shown, in relation to com- 
mon defects of concrete, certain undesir- 
able phases of current practice through 
analysis of the successive, instant actions 
of these operation cycles, as caught by the 


dumping or bottom-dumping cars of 1 cu. 
yd. or more capacity running on tracks 
above or beside the forms. 

In the majority of concreting operations 
either the first or second method is used, 
or a combination of the two. Considered 
comparatively, the spouting or gravity sys- 
tem is probably the more favored, espe- 
cially on work of considerable size. Its 
economic features are undeniably attrac- 
tive. To raise concrete vertically in a tower 


FIG. 12—SPOUTING 
CONCRETE FROM A 
HEIGHT TO ILLUS- 
TRATE EFFECT OF 
DELIVERING INTO 
TALL FORMS 


motion-picture camera. In this article fur- 
ther analytical studies are made in regard 
to the placing of concrete by methods in 
present vogue and the effect such methods 
have upon the quality and durability of 
concrete.—EDITOR. | 


ROM a time-money point of view, if 

from no other, there are no operations 
incident to the manufacture of concrete 
more important than those of properly plac- 
ing the mixed materials in the forms. Con- 
crete is very heavy, weighing approximately 
2 tons to the cubic yard. It is readily 
understandable, therefore, that on a job in- 
volving from 500 to 200,000 cu. yd., the 
transporting of this material from mixer 
to forms and placing it in final position is 
an economic and engineering problem of no 
mean order. This phase, of itself, would 
be sufficient warrant for an intensive study 
of delivery systems, but when, in addition, 
it is remembered that these physical oper- 
ations have a most profound effect on the 
quality of concrete and the value of 
structures a detailed examination is made 
imperative. 


Four METHODS OF CONVEYING CONCRETE 


There are virtually but four usual means 
of conveying concrete from mixer to forms. 
Ranked in approximate precedence, accord- 
ing to extent of use, they are: 

1. Wheelbarrows or two-wheeled concrete 
barrows, holding about % cu. yd. each, pro- 
pelled by man-power. 

2. Gravity chutes or spouts, supported 
and fed from a tower near the mixer. 

3. Tilting or bottom-dumping buckets, 
where the materials can be handled by der- 
ricks or cableways. 

4. On very massive constructions, side- 


FIG. 13—AIR BUB- 
BLES, AT LEFT SIDE 
OF STREAM, CAUSED 
BY SPLASH BOARD 
AT END OF CHUTE, 
PASSING INTO THE 
MASS 


by means of a skip bucket and hoisting 
engine, distributing by gravity through 
channels which can be arranged in conveni- 
ent sections to cover any area inclosed by 
a radius of from 30 to 200 ft. from the 
base of the tower, rather than to transfer 
that same material over specially con- 
structed runways to the several parts of 
the work, appeals strongly to one’s engi- 
neering and business sense. Further, the 
speed of handling by gravity is materially 
greater; and, conversely, the time cost of 
placing per cubic yard is much less than 
in transferring the same quantity of ma- 
terial in hand barrows over more or less 
expensive and frequently shifted gangways, 
in cableway buckets or in cars. In addi- 
tion, better distribution in the forms is 
secured by a swinging spout end, with pre- 
vention of some of those difficulties due to 
localized deliveries, as explained in last 
week’s article. 

Yet in spite of its many good points 
this spouting system has encouraged many 
abuses, the effects of which are being ap- 
preciated to an increasing extent as the 
deficiencies of some of the concretes placed 
by its means are brought to the attention 
of engineers and contractors through cumu- 
lative disintegrations. To consider one fea- 
ture touched upon in a previous article, it 
is obvious that to flow readily through 


chutes concrete must be very smooth and 
plastic, while, as usually made in 17-sec. 
mixing where the lubricating quality of 
flocculent, well-hydrated cement is absent, 
it is exceedingly sharp and gritty. It is 
not to be wondered, then, that the lubrica- 
tion and ease of flow of spouted concretes 
secured by increased wetness has encour- 
aged the use of large excesses of water, 
especially on those jobs where the obtain- 
able slope of spouting is very slight, as is 
frequently the case with a tower of mod- 
erate height and tall forms, as in pouring 
retaining walls. 


EXxcrss WATER IN SPOUTING 


On spouting operations, therefore, in- 
ducements three-fold lead to the use of ex- 
cess water. The first, which applies equally 
to other means of placing, is ease of mixing. 
A wet concrete churns far more readily 
by reason of the lubrication of interparti- 
cle water, and presents a more uniform ap- 
pearance in less time than does a dry, or- 
a semi-wet concrete; this phase of the ques- 
tion has been referred to in the first and 
second articles of this series. The second 
inducement is ease and rapidity of flow 
through the chutes or spouts. The third is 
the ease of working the plastic mass in 
the forms, also due to interparticle separa- 
tion and fluid lubrication. Beyond a ques- 


tion, ease of transportation and manipula- 
tion, with low time costs, are highly impor- 
tant, but not sufficiently so to warrant the 
unmodified continuance of present meth- 
ods, should it be proved that details at- 
tendant upon the practice of these methods 
are the causes of serious limitations to use 
and defects in the product. 

To determine whether or not spouting 
methods, as such, are to be held responsible 
for inferior results, or whether attendant 
practices are more at fault, a detailed study 
by means of the motion picture camera is 
of service. In Fig. 12 is shown the spout- 
ing of a very sloppy concrete for use in 
the reinforced flooring of a pier in New 
York Harbor. To make clearer the char- 
acteristics of the flow and also for special 
reasons to be pointed out later, the spout 
was elevated 12 ft. above the forms, the 
concrete being discharged for a short time 
from this height. It should be understood, 
however, that neither on this job nor on 
other jobs studied by the motion-picture 
camera was the consistency, distribution, 
or rate of production of the concrete 
changed in any way, either for illustrative 
or for other purposes. In every case the 
endeavor was rather to photograph un- 
changed routine, considerable intervals 
often being allowed to pass in order that 
normal conditions might be assured, free 
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FIG. 14—SLOPPY CONCRETE BOILING AND BUBBLING FROM A SPOUT IN NORMAL POSITION 
LOWERED ALMOST TO SURFACE OF FORMS 


; 


from the embarrassment men sometimes 
feel when being photographed with attend- 
ant breaking of routine. 


Aside from this elément of unusual 
height, the operations of Fig. 12 may, there- 
fore, be taken as characteristic of spouting 
a gravel concrete, the sloppy wetness of 
which may be judged both by the volume 
flow from the spout and from the reflec- 
tions in the water-covered surface of the 
material already in place. It becomes of 
general interest and importance, then, to 
examine the actions as portrayed in this 
series..of instant pictures. ‘ 

This falling, semi-fluid column of con- 
crete is, of course, a¢omposite of sand, 
cement; gravel and water. Mixed by a 
gravity mixer with indeterminate actions, 
it,i§ safe to assume in this mixture a no 
more thorough incorporation of materials, 
and particularly of cement and water, than 
obtains in concretes made by the 17-sec. 
machine mixing processes studied in a pre- 
vious article (Engineering Record, Dec. 4, 
page 684). This falling column, then, is a 
more or less homogeneous mixture with 
water of solid, undissolved particles of ce- 
ment and of the other solid materials men- 
tioned above, each particle free from at- 
tachment to its neighboring particles, save 
for such viscosity as. exists in the water 
lying between them. Each particle occu- 


FIG. 15A—CONCRETE BEING DUMPED FROM 
MIXER TO SKIP WITH DOUBLE FALL 


pies an indefinite and accidental position 
in the mass, and each is ready to leave that 
position at any instant in obedience to any 
new or chance conditions that may arise. 


SEGREGATION IN THE FORMS 


Disregarding for the present such segre- 
gating or separating actions as may take 
place during transit through the spouting, 
assume this stream of concrete to be homo- 
geneous at the instant of issuance. Can 
this same homogeneity hold after delivery 
in the forms? 


Each particle, solid or liquid, in the de- 
scending stream possesses a kinetic energy 
equal to its mass multiplied by the square of 
its‘velocity. If such a solid particle, whether 
of cement, sand or stone, strikes a relatively 
unyielding surface, it will use up its kin- 


FIG. 15B—THE SKIP BEING FILLED WITH CON- 
CRETE—AND AIR 


etic energy either in deformation or in re- 
bounding to an uncertain position, for it 
is essentially unattached to neighbor parti- 
cles. If it strikes a yielding mass it will 
penetrate that mass until its energy is dis- 
sipated. Remembering the consistency pro- 
duced by 17-sec. mixing with excess water, 
without production of a heavy, sustaining 
grout, segregation in the forms from dif- 
ferent mass energies, if from no other 
cause, is to be expected. Unless some 
agency should operate to prevent, it is diffi- 


cult to see how this placing segregation is 
not later to be aggravated by gravity set- 
tlement of the heavier aggregate at the 
bottom of the slab, where it will be in ten- 
sion, and concentration of fine sand and the 
weaker cement, greatly diluted by water, at 
the top of the slab, to serve as a resistant 
to compression. The existence of such 
actions is proved by sectioning concretes 
placed under these conditions. 


AriR BUBBLES IN FALLING STREAM 


Another deduction from this character- 
istic operation becomes evident on closer 
study. There is evident in Fig. 13 several 
very large air bells in the falling stream, 
passing down into the mass. And, in this 
same connection, what must be the air-im- 
pounding action of that falling fluid mass? 
An old-time device for gathering and com- 
pressing air, known as a “water tromp,” is 
duplicated in action by this falling column 
of concrete, so that what the mixer left 
undone in regard to churning air into the 
mass is probably completed subsequently 
by this or other pouring actions, whether 
from barrows, buckets, or spouts of one 
kind or another. 

Although seldom observed because of in- 


tervening walls of wood it is evident to - 


any thinker that the conditions attending 
this open delivery from a height must be 
duplicated daily in pouring concrete into 


FIG. 15C—-RUSH DOWN SPOUT AFTER PASSING 
DEFLECTOR PLATES FOR RE-ESTABLISHING MIX 


high forms. The pouring of slabs by an 
elevated spout, as shown in the pictures, is 
condemned by all, or to quote the objection 
of the engineer in charge to the request 
to elevate the spout: “It will spoil the 
concrete.” Yet identical conditions in 
closed form work, with a much higher drop, 
excite no comment. In operations of this 
general character it is doubtful justice to 
place responsibility for inferior work on 
materials alone. 

There are, however, other features typ- 
ical of spouting concretes which are illus- 
trated in the photographs of Fig. 14. In 
these photographs, taken on the same job, 
the spout is in normal working position— 
lowered almost to the surface of the forms. 
By reason of its fluidity and the slope of 
the spout the concrete is delivered with 
considerable velocity. In this case also, 
as in the falling column of concrete, each 
of the component, unattached particles pos- 
sesses kinetic energy proportional to its 
mass; this energy must be dissipated be- 
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fore the particle comes to rest. In addition, 
the descending concrete stream carries air 
in quantity into the plastic concrete pre- 
viously deposited, causing it to bubble and 
boil vigorously, as may be seen in the 
photographs. It is no wonder that con- 
cretes so placed carry a bulk of entrained 
air of sometimes 20 per cent of their bulk. 

It is recognized that certain of these 
more or less undesirable actions seem at 
present to be exceedingly difficult of over- 
coming. A certain amount of air is certain 
to be occluded in a plastic mass, and vari- 
ation in distribution and proportions of 
materials is an evil attendant upon rough, 
volume measurements. In spite of these 
shortcomings, much trouble could be avoided 
were the primary mixing sufficient and 
effective, so that a heavy-bodied, viscous 
grout might be had at the outset, and were 
every effort made to prevent those unin- 


FIG. 15D—EXIT, WITH LIGHTEST AND WETTEST 
MATERIALS IN EXCESS 


closed pourings and separatings and splash- 
ings that now form so conspicuous a part 
of most field practice. A gentler, more 
careful and more thorough handling of con- 
crete is both advisable and necessary and 
is not inconsistent with speed of construc- 
tion or the realizing of profits. 


MOoVING PICTURE EVIDENCE 


As illustrating customary procedure in 
the handling of an average concrete, con- 
sider the series of operations on a spouted 
job, incident to placing the mixed materials 
in the forms, as shown in Figs. 15a to 15f. 

Starting with its discharge from the 
mixer, the concrete is seen (Fig. 15a) fall- 
ing into a skip at the tower base in an 
aerating double cascade, occasioned by 
striking an auxiliary chute placed to pre- 
In Fig. 15b is shown the 
skip bucket from above, full of concrete— 
and air—ready to be hoisted into the tower. 
Then the skip bucket, high in the tower, 
dumps with another cascading into the re- 
ceiving hopper at the chute ahead, whence 
the concrete passes into and through the 
chutes. In Fig. 15c is caught the first 
grand rush of finer and softer materials 
through the last section of chute, catching 
up with the heavier aggregate separated 
out and left from the last batch. Fig. 15d 
is the exit of these materials from the 
chute end in so fast-flowing a stream that 
the camera could catch only a blur; while 
in Fig. 15e is a similar rush, spattering 
and splashing into the concrete already in 
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the forms, with a crater, or envelope of air 
visible about the descending materials. And 
in Fig. 15f are shown the heavier, segre- 
gated materials, separated from the sand 
and cement either in the receiving hopper 
or in the chutes, dribbling slowly along, 
although the chute is at an unusually steep 
pitch. Do these practices produce the best 
concrete obtainable, or even the best that 
may be produced at the present price paid 
for such work? Few, if any of the many 


FIG. 15E—SPLASH INTO FORMS, WITH SEGRE- 
GATION AND IMPOUNDING OF AIR 


able engineers directing concrete work 
would acknowledge this to be the case. 

The foregoing series of photographs were 
made on a job using a medium wet concrete. 
The concreting was also well ahead of the 
other work so that quantity output was not 
a prime essential, and, furthermore, the in- 
clination of the spouting was steep, so that 
slow delivery and a relatively dry mix were 
permissible. Yet, even in this concrete, 
segregation is evident; and the dribbling of 
the heavier materials through the chutes 
which brings about part of the demand 
for wetter concrete is illustrated with 
clearness. 

The tendency toward the use of excess 
water is thus seen to be natural, as meet- 
ing most easily an economic demand for low 
placing cost per yard, brought about pri- 
marily by keen, competitive bidding. But 
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FIG. 15F—SLOW DRIBBLE OF HEAVY MATERIALS 
SEPARATED FROM CEMENT IN SPOUT 


if it is granted that such consistency and 
violent handlings are productive of inferior 
results, is not this lower unit cost false 
economy? And are over-wet concretes and 
kinetic or gravity segregations inseparable 
from spouting operations? The determin- 
ing factor in rapid, effective spouting is 
lubricated flow. It would seem either that 
a harmless lubricant might be added, or 
else that through a rational development of 
mechanical mixing processes, this lubricant 
might be produced from the inherently 
capable cement and water, so that the de- 
sirable features of spouting might be re- 
tained with the disadvantages eliminated. 
More experiment is needed to prove conclu- 
sively the commercial feasibility of these 
improvements, but enough is already known 
to give encouragement for their early 
realization. 


SLIDING vs. ROLLING IN CHUTES 


Not a little controversy has been waged 
over the method of transit of materials 
through the chutes themselves, insistence 
being placed by many upon a sliding, as 
opposed to a rolling of the aggregates. 
Viewed in the light of motion picture stud- 
ies, with consideration given to the excess 
wetness and the inevitable gravity segre- 
gation common not only to spouting, but 


FIG. 16—SPLASHING DISCHARGE OF CONCRETE FROM BOTTOM-DUMPING BUCKET USED TO 
: DEPOSIT FOUNDATION COURSE FOR -ROAD 
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to other placing operations as well, does 
not such a debate savor of that other re- 
puted to have once waged so hotly in regard 
to which end of an egg, the big end or the 
little end, was the proper end to open? 
Compared to excess water, or to a splash- 
ing delivery into a skip bucket, or to segre- 
gation in the chutes, with attempted recom- 
bination by splash boards at the section 
joints, or to pounding, splashing delivery 
from a height, or to kinetic and gravity 
segregation in the forms, is not this ques- 
tion of very minor importance? And 
compared to the importance of that initial 
operation of mixing, the basic function of 


FIG. 17—STEEL REINFORCEMENT IS OFTEN TOO 
CROWDED FOR BOND WITH CONCRETE 


which is a proper production of the gluing, 
or cementing substance designed to hold 
the inert, incoherent materials together, are 
not such questions insignificant? If proper 
mixing and, partly through the enablement 
of such proper mixing, proper consistency 
were once secured, there: would be little 
need to worry about rolling, or sliding, or 
splashing, or segregation, for the mass 
would be free-moving, sufficiently viscous 
not to separate, self-lubricated and prob- 
ably unaerated as compared with present 
concretes. 


BoTToM-DUMPING BUCKETS 


Space does not permit of a close analysis 
of the delivery of concrete from bottom- 
dumping buckets, or from side-dumping, 
or bottom-dumping cars. In general fea- 
tures such operations closely resemble the 
dumping from wheelbarrows, save that in 
bottom dumping the stone is first and the 
more fluid portions last delivered, with per- 
haps something of advantage on this ac- 
count, because of gravity penetration of 
the lighter, fluid materials into and between 
the heavier, solid portions below them. 

An illustration of delivery of this char- 
acter is given in Fig. 16, showing a paving 
mixer with boom bucket at the instant of 
dumping. Here again may be seen the 
splashing discharge from mixer to bucket, 
probably segregation in the bucket and 
dumping in a heap, with drainage of the 
lighter and more fluid materials. But per- 
haps of more serious consequence to the 
roadway than the influence of these factors 
of handling is the regrettable fact that few 
precautions are taken, in far too many 
cases, to secure a properly drained and 
bedded foundation for the concrete top. 
The necessity for committees to determine 


and prescribe the quantity of steel rein- | 


forcement to be put in concrete roads, which 
should carry no beam stresses, to prevent 
the concrete from cracking is no compli- 
ment to a material which should be suffi- 
cient of itself and most excellent for the 
purpose. 


BOND BETWEEN STEEL: AND CONCRETE 


But another phase of the manufacture of 
concrete must be considered, in addition to 
those dealing only with the composite ma- 
terial itself. A relatively small portion of 
concrete work is without steel reinforce- 


ment, this reinforcement being designed to 
act, when surrounded by concrete, as an 
integral part of the mass and to bear vir- 
tually all tensile stress. But in order that 
it may so act, close contact must be had 
between concrete, mortar and steel. Fur- 
ther, the steel must occupy a definite, prede- 
terminated position in the mass, or else its 
proper functioning is prevented, possibly to 
the extent of uselessness. 

The use of sloppy-wet concretes to bring 
about close contact between cement and 
steel is common, but there seems to be no 
more cause of such a concrete to bind 
closely to steel after loss of water than 
there is for it to closely contact with its 
sand and stone, which it is known not to do. 
And if to such qualities of the concrete 
are added misplacement of the reinforcing 
steel or, as is shown in Fig. 17, the crowd- 
ing together of many large steel bars in a 
narrow beam with scarcely a knife-blade 
crack between, virtually cutting off the 
beam at the steel and preventing any proper 
surrounding by the cement, a result below 
standard is inevitable. 


WHAT THE FUTURE HOLDS 


The more carefully concrete is studied the 
more does the conviction grow that its 


qualities to-day are far below those which 
it should possess, and that its present field 
of usefulness will be extended many-fold 
in the not distant future. Much yet re- 
mains to be accomplished, but day by day 
and little by little the work is being done 
and the difficulties removed. Whether the 
ultimate outcome will be an economic read- 
justment, permitting a higher rate of pay- 
ment for a superior product, or whether it 
will be mechanical refinements of appa- 
ratus and methods, producing these desir- 
able results at the same price, or whether it 
will be a compromise of the two, does not 
yet permit of accurate determination. Judg- 
ing, however, from the history of all indus- 
try and from the known crudities of to- 
day’s manufacture the highest development 
will be reached through mechanical refine- 
ments, with an even greater economy of 
human energy and a corresponding contri- 
bution to the safety of the public. 

[This concludes Mr. Johnson’s series on 
common abuses in mixing and placing con- 
crete. He has stated the facts. It remains 
for engineers, contractors, and manufac- 
turers of equipment to evolve improvements 
in current practice. If this occurs the ser- 
ies will have started a real constructive 
movemeni.—EDITOR. | 


How Louisville & Nashville Repaired Storm 
Damage Along Gulf of Mexico 


Emergency Work Following Hurricane of Sept. 29 Included Res- 
toration of Embankments, Pile Trestles and Short-Span Bridges 


AMAGE done by the storm of Sept. 29 
to the main line of the Louisville & 
Nashville Railroad ‘between Pascagoula, 
Miss., and New Orleans, where the road 
skirts the Gulf of Mexico, was so extensive 
as to put the section of the road between 


Henderson Point, Miss., and Chef Menteur, | 


La., completely out of commission. From 
the first warning by the U. S. Weather 
Bureau of the impending advent of a tropi- 
cal hurricane, however, the railroad bent 
every effort to preparing for trouble and 
repairing the damage as rapidly as pos- 
sible. Consequently, although hundreds of 
feet of pile trestles and short-span steel 
bridges were swept away and miles of em- 
bankment were wholly or partly washed out, 
the section worst affected being 35 miles 
long, and although the absence of other rail 
lines reaching this section made it virtu- 
ally necessary for the repair forces to work 
in from the ends, the whole line was in 
shape Oct. 24 for the very slow passage of 


trains. Revenue freight trains resumed 
movement over the whole division on Oct. 
27, and passenger trains on Oct. 28. 


PREPARATIONS MADE IN ADVANCE 


Previous to the storm the railroad’s gen- 
eral offices at Louisville received advice 
through the U. S. Weather Bureau that a 
tropical hurricane would probably strike the 
coast between Mobile and New Orleans. 
Telegraphic orders were issued at once to 
the superintendents of other divisions than 
the New Orleans division to have men in 
readiness to move in boarding cars to the 
seat of the trouble, and to accumulate such 
materials for making repairs as was in 
stock. Under these instructions large quan- 
tities of cross ties and a very considerable 
amount of heavy timber were loaded for 
blocking, and both trackmen and bridge- 
men were held in readiness to move. Im- 
mediately after the storm the division or- 
ganization made such repairs as were prac- 


ROADBED NEARLY OBLITERATED AT SITE OF RIGOLETS STATION—-NOTE SCHOONER ACROSS 
RIGHT-OF-WAY IN DISTANCE 
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tieable, but on account of the magnitude of 
the damage they could not accomplish much. 
The wisdom of calling in advance on the 
other divisions for help was amply demon- 
strated, both the men and the material 
being put to good use. 

Working in from the east end after the 
storm, the first serious trouble was en- 
countered at Bay St. Louis, Miss., which 
was reached by the main repair forces Oct. 
1, about 30 hr. after the storm. Prior 
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it in condition to pass work trains, and on 
Oct. 14, Rigolets Bridge was reached. 


RIGOLETS BRIDGE REPAIRED IN TEN DAYS 


Rigolets Bridge, which is in Louisiana, 
crosses one of the outlets of Lake Pont- 
chartrain. The bridge is 2508 ft. long, con- 
sisting of 2272 ft. of short steel girder 
spans and a 236-ft. draw span together with 
a pile approach trestle at the north end. 
Thirteen 55-ft. deck girder spans and two 
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Rigolets and the difficulties attending the 
repair work. At Chef Menteur, the other 
outlet of Lake Pontchartrain, 11 miles from 
Rigolets and about 20 miles from New Or- 
leans, 330 lin. ft. of girder spans with 
their supporting piers were destroyed. The 
intervening roadbed was damaged more 
than that at any other point. Here the 


road lies through a salt marsh, the general 
level of which is 1 or 2 ft. above mean tide, 
the tidal range being only about 1 ft. 


The 


DAMAGED TRACK AT RIGOLETS, AND RESTORED TRACK AT DUNBAR—IN RIGHT-HAND VIEW OLD TRACK IS IN CANAL 


to that the division forces had repaired 
minor damages to embankment at Pasca- 
goula Bay and at Biloxi Bay. 


RIGHTING A DISLOCATED DRAWBRIDGE 


Bay St. Louis is crossed by a creosoted 
pile trestle 9837 ft. long, in which there 
is a steel through truss drawbridge 192 ft. 
long. Parts of the trestle deck were car- 
ried away, although little damage was done 
to the bents. The anchor bolts attaching 
the drawbridge to the center pier were 
sheared off, and the whole bridge was 
shifted laterally about 6 ft. Only the lodg- 
ing of the balance wheels on the extreme 
edge of the concrete pier prevented the 
draw from going into the bay. As the draw 
stood after the storm, the south truss was 
about 5 ft. higher than the north, the whole 
span having been tilted over. 

A large barge was placed under each arm 
of the draw. In order to do this it was 
necessary to fill them partly with water, and 
after they were placed in position to pump 
the water out, and then wait for the rising 
tide to assist in taking the dead weight of 
the draw. The draw span, however, was 
lifted to a level position and shoved over 
laterally to its proper center mainly by the 
use of jacks. No damage was done to the 
trusses, and very little to the floor, but a 
considerable amount of damage was done 
to the turning mechanism and to the bal- 
ance wheels and wedges which support the 
draw when in position for trains. 

Night and. day forces of bridgemen 
worked on the trestle and the draw, and 
this work was carried on continuously, not- 
withstanding the very heavy rains which 
prevailed during the earlier part of the 
work. Sufficient repairs were made to per- 
mit the passage of trains over the structure 
at 1 p. m. Oct. 4. 

Beyond Bay St. Louis the roadbed was 
very badly cut at intervals, especially be- 
yond Pearl River, 16 miles from Bay St. 
Louis. In many places the embankment was 
cut out to the tide level, while at one point 
both main track and side track were swept 
from the embankment and turned over into 
the canal alongside the tracks. 

After getting over Bay St. Louis both 
bridgemen and trackmen devoted them- 
selves to blocking up the track and putting 


60-ft. through girder spans were carried 
away by the storm, with their supporting 
piers. In addition, one 55-ft. deck girder 
span at the other end of the bridge was so 
badly damaged by collision with a steel 
coal barge that it had to be removed, and 
944 lin. ft. of the approach trestle were 
destroyed. 

Three floating pile drivers, which were 
brought by water, and two heavy steel track 
pile drivers were used in driving a heavy 
trestle across the breaks in this bridge. A 
large stock of very long piles had been ac- 
cumulated before the forces could reach the 
structure, as well as a quantity of string- 
ers, cross ties and bracing. A large outfit 
of tugs, barges and motor boats was pro- 
vided for handling material and men. At 
one time there were on the job nine barges, 
each having carrying capacity of 150,000 
ft. b.m. of lumber, four tugs and three 
gasoline motor boats. 


ROADBED RESTORED UNDER DIFFICULTIES 


The track equipment still had to work 
from the east end only, on account of the 
large amount of damage done west of 
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BAY ST. LOUIS DRAW SPAN TILTED OVER EDGE 
OF PIER 


railroad embankment itself is only about 
41% ft. above the level of the marsh. 

Work train equipment was sent to Chef 
Menteur from New Orleans via other lines 
of railroad, and while a temporary trestle 
was being thrown across the break, forces 
were put to work restoring the roadbed be- 
tween the two bridges. The conditions 
were very unfavorable, however, to rapid 
work. There was but a meager population 
in the salt marsh, and most of the houses 
were destroyed by the storm. Consequently 
prior to the opening up of the trestle across 
Chef Menteur it was necessary to transport 
the track forces from New Orleans and re- 
turn each day by boat. As soon as Chef 
Menteur bridge was passed a long string 
of boarding cars for the men, with ample 
supply of water in tank cars for the locomo- 
tive engines, followed behind the gangs as 
fast as they could put the track in rough 
shape for work trains. It was on the morn- 
ing of Oct. 24, however, ten days after the 
arrival of the forces from the east, that a 
third track pile driver reached Rigolets 
Bridge from the New Orleans end, and at 
6.30 p. m. that evening trains were passed 
over the structure. 

In order to put the track in shape for 
regular operation in the shortest possible 
time, large quantities of blast furnace slag 
were hauled by train from the vicinity of 
Birmingham, Ala., a distance of about 300 
miles. Up to Dec. 1 about 80,000 cu. yd. of 
this slag had been used for surfacing the 
track. 

The maximum force engaged on this re- 
pair work was probably nearly 1000 men. 
It was carried out under the direction of 
W. H. Courtenay, chief engineer, and 
Thomas Maney, general roadmaster. 


EXPANDED METAL POLES are used on the 
right-of-way of the Elgin, Joliet & Eastern 
Railway near East Chicago, Ind., for car- 
rying the 11,000-volt transmission line of 
the Northern Indiana Gas & Electric Com- 
pany, and also telephone and telegraph lines. 
About 1 mile of 35-ft. poles have been in- 
stalled. Steel angles are used as cross 
arms, and the poles are set in the ground 
with portable concrete blocks, making con- 
crete mixing at the site unnecessary. 
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Engineers’ Technical File Should Be Small, 
Up-to-Date and Easily Kept 


Elaborate Subject System Undesirable—A Restricted Loose-Leaf Notebook 
and a Vertical File Should Supplement Relatively Few Bound Volumes 


By LOUISE B. KRAUSE 
Librarian, H. M. Byllesby & Company, Chicago 


VERY ENGINEER has_ important 

printed or manuscript material in his 
possession which he wishes to preserve for 
future reference in the practice of his pro- 
fession. The problem, therefore, which 
eonfronts him is to ascertain what is the 
best method for filing his material so that 
he can know not only what information he 
has on a subject, but also how it is filed, 
so that he can put his hand upon it imme- 
diately, without loss of time. The writer 
believes that the best solution lies in a 
bookcase of a few bound volumes covering 
the engineer’s specialty, a loose-leaf note- 
book and a Vertical file for matter not 
adaptable to the notebook. Both the loose- 
leaf matter and that in the vertical file 
should be inserted and numbered consecu- 
tively as obtained, rather than by an elabo- 
rate subject system. It should also be re- 
stricted, and obsolete data should be weeded 
out from time to time. 


OBJECTIONS TO SUBJECT FILING 


Readers of technical periodicals for the 
past few years have seen a number of arti- 
cles written by engineers on the methods 
which they have individually worked out 
for filing their technical information. The 
majority of these articles recommend the 
expansion of the Dewey decimal classifica- 
tion to suit the need of the particular 
branch of engineering in which each en- 
gineer is most interested. In brief they 
recommend making a subject classification 
covering all the details of a particular sub- 
ject, arranged in logical order, or to quote 
from an article recently published in a 
technical periodical, “An original classifi- 
cation drawn up to conform with the indi- 
vidual’s need and viewpoint will prove the 
most satisfactory in the end. In such a 
classification the headings should be ar- 
ranged in a sequence logical enough so that 
the position of every heading can be readily 
recalled.” 

Taking it for granted that the Dewey 
decimal classification does not cover engi- 
neering subjects with as great detail as is 
desired, there are, however, serious objec- 
tions to the recommendations which advo- 
cate the drawing up of original classifica- 
tions by engineers to suit their individual 
needs. The objections briefly stated are 
as follows: 

1. The average engineer has not the time 
to work out an original classification, and 
even if he did have time it could be spent 
to greater advantage in study and reading 
along the lines of his profession than in de- 
voting the many hours which would be nec- 
essary to working out an original scheme 
for filing. 

2. The average engineer would not be 
successful in working out an original classi- 
fication unless he had some instruction in 
the principles underlying the subject; for 
classification making is one of the most 
difficult branches of library science. 

8. Although subject classification accord- 
ing to the decimal system is, without doubt, 
the best method yet devised for filing in- 
formation, there are simpler methods of fil- 


ing technical material which require no time 
or study to put into operation and which 
are quite satisfactory in keeping up an 
individual file. 


Methods of Filing 


Technical material exists in practically 
three forms (books and periodicals, manu- 
script data and clippings) and must be filed 
according to the form of the material in 
one of the three following ways: 


BOOKCASE 


1. A bookcase. In his bookcase, which 
need not be a large one, the engineer will 
keep his few worth-while books. They will 
not be many, because the best works. on 
any particular branch of engineering are in 
reality few. This fact is also true of tech- 
nical periodicals, and the engineer special- 
izing in some specific branch of engineering 
will find that two or three periodicals are 
all that he needs in addition to the publi- 
cations of the particular national engineer- 
ing association which represents his line 
of work. 

The arguments in favor of an engineer 
binding instead of clipping the few jour- 
nals of particular interest to him have been 
stated by the writer in the Engineering 
Record, April 27, 1914, page 479. In ad- 
dition to these reasons it may be stated also 
that one of the chief arguments against 
binding periodicals, namely, that they take 
up too much room, is negligible, when one 
considers that three feet of shelving will 
hold twelve volumes of a periodical the 
size of the Engineering Record. 

The practice of clipping everything has 
almost become a fad since the widespread 
adoption of the vertical filing system. But 
the vertical file, valuable as it is, should 
never supplant for the engineer the time 
honored bookcase containing a small but 
up-to-date collection of volumes which are 
most helpful to him and the possession of 
which is one of the marks which designate 
him as a worthy member of his profession. 


LoosE-LEAF NOTEBOOK 


2. A loose-leaf notebook. An engineer’s 
notebook should contain original notes col- 
lected in his practice, also manuscript data 
collected from various sources. As far as 
possible all especially useful data should be 
put in this notebook so that they can be 
readily carried by the engineer wherever 
he goes. It is worth while for this reason 
to have copies made of working data of 
particular value, and put into the note- 
book, even though they may be found else- 
where. The best notebook for this purpose 
is a ring binder, size 9 x 11 in., with a 
flexible leather cover. All notes should be 
put on standard-size sheets and numbered 
consecutively when they are inserted, like 
the pages of a book. The notebook should 
contain index sheets, a sheet for each letter 
of the alphabet, and on these sheets should 
be recorded the subjects of the various data 
put into the book with the page number 
showing where it can be found. 

Care should be exercised in making this 
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subject index to be consistent and uniform 
in the use of subject names, and also to 
provide cross references where necessary. 
Each piece of data should be indexed under 
its most specific subject heading and not 
under a broad term which includes several 
definite divisions of a general subject. It 
should be indexed not under one subject 
only, but also under any other subjects on 
which it gives useful information. Cross 
references should be made from synonymous 
terms not used to the term under which 
the entry is made. 

The objection to consecutive numbering 
in filing data is, of course, that it is more 
logical to have all data on a subject stand 
together, but when one considers that often 
the same piece of data may bear equally 
on two subjects, and unless it were dupli- 
cated can be filed only in one place, one 
finds, the objection to consecutive number- 
ing for a personal file to a large extent theo- 
retical rather than practical. It is .cer- 
tainly much easier for a busy man: not 
trained. in the intricacies of subject classi- 


bi : . . Me 
fication to use a consecutive numbering sys- 


tem with a subject index, than to endeavor 
to work out an individual subject classifi- 
cation to cover all of his material. 


VERTICAL FILE 


8. A vertical file. In the vertical file is 
placed printed or manuscript information 
which is excluded by reason of its form 
from a bookcase or a notebook. Each piece 
of information that is put into the vertical 
file is numbered consecutively beginning 
with 1, on the same plan as the arrangement 
of the notebook, and the reason for so doing 
is the same. A subject card index is made 
on the same plan as the subject index to the 
notebook. As a vertical file and its contents 
cannot be carried about like a notebook, an 
index on cards is preferable to an index on 
sheets, which is used for the notebook data. 

It is advantageous to include in the card 
index to the vertical file any subject refer- 
ences to periodical articles of personal value 
to be found in the volumes of periodicals. 
This is particularly important because with 
few exceptions the individual volumes of 
technical periodicals are badly indexed and 
are poor helps in locating a special article 
in a hurry. It may be profitably noted in 
this connection that the Industrial Arts 
Index, a cumulative bi-monthly, published 
by H. W. Wilson & Company, White Plains, 
N. Y., is an excellent subject index to the 
more important technical periodicals, and is 
to a large extent solving the problem of how 
to use effectively bound volumes of peri- 
odicals whose individual indexes are poor. 

Both the notebook and the vertical-file 
plan for filing and indexing as outlined in 
this article have been used for a number of 
years by an engineer of high standing and ~ 
have been found to amply take care of his 
personal material. The scheme presents a 
simple and satisfactory solution of the 
filing problem for a busy man with a mini- 
mum of time to devote to keeping his col- 
lected data in working order. 


RESTRICTION OF MATERIAL 


Another aspect of the general topic 
under discussion may be noted as follows: 
It is important to keep personal files down 
to as small a compass as possible, and the 
engineer will be wise if he adopts the plan 
of systematically discarding data his ex- 
perience has outgrown, or which has been 
superseded by other material. If he is em- 
ployed by a large company, maintaining a 
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well organized filing department and a 
library, his personal file can be kept quite 
small because of the organized service at 
his disposal. If he is building up a busi- 
ness of his own, and his personal file is 
beginning to partake of the interests of an 
organization, he will need to put the ma- 
terial into the hands of some one capable of 
administering it on a larger plan than is 
required for purely personal needs. If the 
latter condition be the case and there be 
definite need for an expansion of the Dewey 
decimal classification at certain points, the 
following list of existing extensions to the 
Dewey decimal classification may be of 
interest: 


EXTENSIONS OF THE DECIMAL CLASSIFICATION 

University of Illinois Engineering Experiment Sta- 
tion Bulletin 9, Revised edition, 1912. 

“Extension of the Dewey Decimal System of Classi- 
fication Applied to the Engineering Industries,” 
by L. B. Breckenridge and G. A. Goodenough. 

“Pxtension of Dewey Decimal System of Classifica- 
tion to Cover Municipal Engineering,” by R. De L. 
French, in Canadian Engineer, Nov. 12, 1914. 

“Extension of the Dewey Decimal System of Classi- 
fication to the Gas Industry,’ by D. S. Knauss, 
American Gas Institute, October, 1914. 

“Extension of the Dewey System of Classification 
Applied to Metallurgy, Metallography and Assay- 
ing,” by R. M. Keeny, Colorado School of Mines, 
quarterly, Golden, Col., April, 1911. 


In conclusion it might be well to state 
that this article is written, not to minimize 
the importance of subject classification, but 
to point out a simple and practical way of 
filing by which the busy man can avoid the 
serious difficulties which subject classifica- 
tion is bound to entail, especially when un- 
dertaken by the uninitiated. 


Driving 106-Foot Concrete Piles 
in San Francisco Piers 


IER CONSTRUCTION in San Fran- 
cisco Bay has called for concrete piles 
of unusual length because a considerable 


depth of soft mud and ooze overlies the 
solid bottom in many places where all-con- 
crete structures have been built. The en- 
gineering department of the State Harbor 
Commission has designed and built longer 
and longer piles as the work has progressed, 
until on the outer end of Pier 35 it was 
deemed advisable to use piles up to 106 ft. 
in length in the last few bents. The ac- 
companying photograph shows one of the 
106-ft. piles being raised to the driver. 

The longest piles were 20 in. square at 
the butt with wedge-shaped tips 10 x 20 in. 
in cross-section. The reinforcing consisted 
of eight l-in. bars with continuous hooping 
of No. 3 wire wound on 3-in. centers, ex- 
cept for 4 ft. at either end, where the wind- 
ing was on 2-in. centers. The harbor 
commission’s standard concrete mix was 
used, consisting of one part of cement and 
five parts of aggregate proportioned for 
maximum density. Thus far only two piles 
have been lost, it is reported, on account of 
breakage in driving. 

The piles are cast at a point from which 
they could be conveniently skidded upon 
barges, which were towed to the driver, so 
that there was no unnecessary handling be- 
tween casting yard and pier. In lifting 
piles more than 80 ft. in length it is the 
custom to sling each unit from lines at- 
tached at four points, as shown in the 
accompanying illustration. A three-drum 
hoisting engine is used, the third drum 
being used to operate the steam hammer. 
The concrete structure, or the pier proper, 
is protected by a fender line of creosoted 
piles with triple car-spring buffers between 
fender-line stringers and concrete beam. 
The creosoted piles are protected by green 
timber sheathing. 

The piles have been designed under the 
direction of Jerome Newman, chief engi- 
neer, State Harbor Commission. 


HANDLING A 106-FOOT CONCRETE PILE ON SAN FRANCISCO PIER WORK—-NOTE METHOD OF 
SWINGING, WITH TWO FALLS AT FOUR POINTS OF ATTACHMENT 


Supreme Court Upholds Mis- 
souri Drainage-District Law 


Contention Is Dismissed That Tax Laid Level and 
Not According to Benefits Confiscates Property 


N Nov. 29, 1915, the U. S. Supreme 

Court handed down a decision affirm- 
ing the constitutionality of the law under 
which drainage districts are formed in 
Missouri. The case was that of certain 
landowners in the Little River Drainage 
District. The contention was that the law 
was unconstitutional because a tax of 25 
cents per acre for preliminary expenses was 
laid without relation to benefits, but as a 
level tax, and thus, since the plaintiffs’ 
lands would be less benefited than others, 
that the procedure was in the nature of 
taking property without due process of law 
and in violation of the Fourteenth Amend- 
ment of the Federal Constitution. The 
law had already been sustained by the 
Missouri courts. 

On the main point in question, the opin- 
ion, delivered by Justice Hughes, is as 
follows: 

“The ultimate contention is that the 
plaintiffs in error cannot be subjected to 
this preliminary tax of 25 cents an acre be- 
cause their lands, as they insist, will not 
be benefited by the plan of drainage. In 
authorizing the tax, it is said, the Legisla- 
ture has departed from the principle of 
benefits, and the tax is asserted to be pro 
tanto an uncompensated taking of their 
property for public use. But the power of 
taxation should not be confused with the 
power of eminent domain. Each is gov- 
erned by its own principles. A tax is an 
enforced contribution for the payment of 
public expenses. It is laid by some rule of 
apportionment according to which the per- 
sons or property taxed share the public 
burden, and whether taxation operates 
upon all within the state, or upon those of 
a given class or locality, its essential na- 
ture is the same. The power of segrega- 
tion for taxing purposes has every-day 
illustration in the experiences of local com- 
munities, the members of which, by reason 
of their membership, or the owners of 
property within the bounds of the political 
subdivision, are compelled to bear the 
burdens both of the successes and of the 
failures of local administration. When 
local improvements may be deemed to re- 
sult in special benefits, a further classifica- 
tion may be made and special assessments 
imposed accordingly, but even in such case 
there is no requirement of the Federal Con- 
stitution that for every payment there 
must be an equal benefit. The state in its 
discretion may lay such assessments in 
proportion to position, frontage, area, 
market value, or to benefits estimated by 
commissioners. And, as we have said, un- 
less the exaction is a flagrant abuse, and by 
reason of its arbitrary character is mere 
confiscation of particular property, it can- 
not be maintained that the state has ex- 
ceeded its taxing power. We find no such 
arbitrary action here. It was not neces- 
sary to base the preliminary tax upon 
special benefits accruing from a completed 
plan. . Whether the expense of ascer- 
taining the best method of reclamation 
should subsequently be reimbursed when 
final assessments were laid according to 
benefits ascertained to result from the ex- 
ecution of the final plan presents a question 
of policy and not of power.” 
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Elastic Curves and Influence Lines Simplify 
Analysis of Beams 


Graphical Diagrams for Deflections and Reactions of Cantilever, Simple, 
Fixed-Ended and Continuous Beams with Variable Moments of Inertia 


By J.P. J. WILLIAMS 
Associate Editor, Engineering Record 


HE usual analysis for the statically 

indeterminate reactions of fixed-ended 
and continuous beams is based upon the 
assumption that the moment of inertia is 
constant throughout the length of the 
beams. For ordinary draw spans such an 
assumption varies widely from actual con- 
ditions; in fact, all well-designed continu- 
ous beams have widely varying moments of 
inertia. The graphical methods to be de- 
veloped herewith make possible a fairly 
rapid and accurate analysis, which not only 
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FIG. 1—DEFLECTION OF CANTILEVER BEAM 
includes the effects of variable moment of 
inertia, but gives a clear idea of the varia- 
tion in reactions, shears and bending mo- 
ments by the use of easily constructed in- 
fluence lines. In addition, formulas for the 
reactions produced by unequal settlement 
of supports will be given. 

For all cases of beams in buildings in 
which plastered ceilings are used and the 
limit of allowable deflection specified, the 
actual deflections of beams of various types 
are of importance in design. Formulas for 
deflection in common use are based upon the 
assumption of constant moment of inertia. 
A more exact analysis for deflection, based 
upon the simple construction of an elastic 
curve, will be developed and applications to 
several cases considered in detail. The 
methods are applicable either to steel or to 
reinforced-concrete beams with variable mo- 
ment of inertia, and will be explained in 
connection with the following examples: 
Cantilever beams, simple beams, beams fixed 
at one end, beams fixed at both ends, con- 
tinuous beams of two spans and continuous 
beams of three spans. While the details of 
the treatment are original, the fundamental 
methods are those already discussed by D. 
B. Steinman and C. S. Whitney in the arti- 
cles in the Engineering Record in the issues 
of Aug. 28, page 258, Sept. 11, page 324, and 
Oct. 16, page 486. 


FUNDAMENTAL RELATIONS AND EQUATIONS 


The familiar force polygons, moment dia- 
grams, or funicular polygons, and influence 


lines are the graphical methods used. The 
fundamental basis of the theoretical rela- 
tions is the following equation for vertical 
deflection A, from the tangent to the neu- 
tral curve, as given in standard texts: 


“Mada 
As | ET 


EKither of two procedures can be adopted 
to simplify this computation and transform 
it for use as a graphical summation when 
the moment of inertia is variable. The 
length of beam, J, can be divided into such 
variable short lengths, dx, as will make the 
value of dx/EI constant so that it can be 
removed from the integral and the latter 
changed to a finite summation. Let dw/EI 
= C, then 

INTO; PE Fay 
Or, a value J, for the moment of inertia of 
one section can be divided into the other 
values of J to obtain the ratio r equals J/I, 
as a variable, and the short lengths, da, 
made constant, c, and selected according to 
the accuracy desired and their relation to 


the sections of constant moment of inertia. 


The resulting form is 


Nes Z _ 
= aT ae 


Owing to the greater control and flexi- 
bility of the second method, its simplicity 
and accuracy in application, it has been 
adopted in the analysis which follows. It 
is seen to differ in the summation term only 
in the fact that M/r replaces M as the 
multiplier of the variable, x. 

To obtain the deflection, A, by graphical 
construction, if 7 is the intercept of the mo- 
ment diagram drawn with a pole distance, 
H, then M = Hi, Fig. 1. Substituting this 


_ in the equation for deflection, there results: 


cH } 
A = ee 


By then plotting the values of i/7 as a load 
line, a second polygon with pole O, and pole 
distance H can be constructed to give the 
summation graphically. Then 


Sa e= Hy 


sd 
can be substituted, and there is obtained 
_ cHHy 
eee 


Let k= HL,/HH,. ThenA = cy/k. 

In general measure the vertical intercepts 
to the same scale as the load line, and pole 
distance to the space or length scale of the 
diagram. To get the deflection in inches, all 
units should be inches, or if H, H, and c 
are in feet, A = 1728cy/k. If convenient, 
H, can be made equal to H, then k = EI,/H’. 


ADVANTAGES OF GRAPHICAL CONSTRUCTION 


The great advantage of graphical con- 
struction is in the fact that relative deflec- 
tions of different points are thus obtained 
and the vertical! deflections of the points of 
the beam with respect to each other are in- 
dicated, when the deflections with respect 
to one tangent, found by the construction, 
are known. Hence when the relative de- 
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flections of certain points are known, the 
position of the base line of reference for 
the elastic curve is easily determined. The 
exact values of the deflection can then be 
computed by the above equations from the 
intercepts, y, of the elastic curve. 

The ease with which influence lines for 
reactions, shears and bending moments can 
be related to elastic curves makes the analy- 
sis on this basis quite effective, especially 
in view of the advantages of influence lines 
for all cases of moving loads, or for many 
loads in various positions. 

The number of divisions used in the 
graphical construction directly affects the 
accuracy. In general, the length ¢ should 
not exceed one-fifth to one-tenth of the total 
length. The number has been made rela- 
tively low in the examples here used to 
avoid confusing the diagrams. The true 
elastic curves have not been shown on these 
diagrams; they are curving lines drawn 
tangent to the polygons which have been 
called elastic curves. 


DEFLECTION OF CANTILEVER BEAM 


The simple and fundamental case of a 
cantilever beam loaded with a uniform load 
w |b. per foot throughout and concentrated 
loads W, and W, is shown in Fig. 1, and 
the elastic curve for deflection below the 
fixed end B is directly obtained. The force 
polygon and moment diagram require no 
explanation. Note that negative forces and 
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FIG. 2—DEFLECTION OF SIMPLE BEAM 


bending moments are always plotted down- 
ward. Having plotted the moment dia- 
gram, either scale off the intercepts 7 and 
divide by the ratio 7 by slide rule, or use 
the graphical method indicated on the figure 
when the same scale is used to plot the z/r 
load line, K,Z,, the values being transferred 
by dividers. The value of r can be laid off 
to any convenient scale on either side of 
the ordinate 7. 

The accuracy of the figures, of course, 
depends upon the scales used and the care 
with which the intersections are deter- 
mined. Steep inclinations and the resulting 
indefinite intersections should be avoided by 
a proper selection of the pole. 


DEFLECTION OF SIMPLE BEAM 


The usual case of a simple beam sup- 
ported at the ends is treated in Fig. 2, con- 
centrated loads only being used in order to 
simplify the construction. The pole O is 
selected opposite assumed values of the 
reaction to give a nearly horizontal closing 
line. After plotting the values of 7/7, the 
pole O, is similarly selected on an assumed 
horizontal ray, in this.case ray 4, in order 
to give a closing line, A,B,, representing 
the original unstrained position of the 
beam, in a nearly horizontal position. 
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FIG. 3—INFLUENCE LINES AND DEFLECTION 
FOR BEAM FIXED AT ONE END 


It should be noted that in all cases the 
values of 7 are assumed to represent the 
average for the length c considered. When 
sharp breaks occur at concentrated loads, 
the resulting error in using this average i 
may be large. It can be reduced by assum- 
ing a slight correction in plotting to make 
the plotted value more nearly represent the 
average for the division. The true elastic 
curve is, of course, a curving line tangent 
to the polygon shown in the diagram, and 
the deflection at any point is computed from 
the corresponding ordinate y as noted. 


BEAM FIXED AT ONE END 


The reactions in this case are statically 
indeterminate and can be obtained accur- 
ately only after a preliminary design, as 
in the case of all such structures. The gen- 
eral principles applied in the articles above 
mentioned are used in this case by consider- 
ing the reaction R, at the supported end A, 
Fig. 3, to be the unknown, applying a unit 
load at A, and plotting the elastic curve for 
that load acting on a cantilever fixed at B. 
Since the bending moment is then the dis- 
tance, x, from the end A, the bending mo- 
ment diagram is not drawn, but values of 
x/r are computed and plotted on the load 
line as shown. Using the arbitrary pole O, 
and pole distance H,, the elastic curve for 
unit load at A is drawn. 

This curve is the influence line for the 
reaction R,. Since deflections vary directly 
with the loads, and since, by Maxwell’s prin- 
ciple, any load W at any point x produces the 
same deflection at A as is produced at the 
point x by a load W at A, which would be 
Wy, the reaction R, necessary to cause zero 
deflection at A will be 

R, = Wy/Ya 
The unit-load elastic curve is therefore the 
unit-load influence line for the reaction R,, 
which can be computed in the usual manner, 
indicated on the figure. 

The deflection under the given loading is 
found by the elastic curve drawn parallel 
to the rays with pole distance O, and load 


- line i/r. The intercepts i are obtained from 


the moment diagram constructed graphic- 
ally after computing the value of the reac- 
tion R,. The elastic curve should check by 
showing zero deflection at the supported 
end, and the value of the deflection can 
be computed. 

The influence lines for shear, S, and 
bending moment, M, at any section are eas- 
ily drawn on the reaction influence line as 
a base, as shown on the figure, noting that 
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this curving base replaces the usual straight 
horizontal base line. 


EFFECTS OF SETTLEMENT—MOMENT OF 
INERTIA 


If the support at A should settle down- 
ward more than the fixed-end B, the reac- 
tion at A would decrease. Calling s the 
relative settlement of the support, positive 
if B settles more than A, and negative if 
A settles more than B, the reaction, R,, due 
to settlement is 

P= "s/ Ng Sh eye 

This value is independent of the loading 
and is added algebraically to the reaction 
due to loads, which is obtained by the in- 
fluence line. The effects upon shear and 
bending moment at any section can easily 
be computed. 

In computing the moment of inertia for 
built-up steel beams, deduction should be 
made for rivet holes in the usual manner, 
and since many sections will be subjected to 
negative bending moments, it is best to 
allow for the holes in both top and bottom 
flanges. For the case of reinforced-con- 
crete beams, care must be taken to approxi- 
mate to the action of concrete in tension, 
and all sections at which the maximum ten- 
sile unit stress in the concrete is less than 
its ultimate strength should be considered 
with the concrete acting and full moment 
of inertia used. For other sections only 
compression concrete and tensile steel 
should be included in the computation. 


BEAM FIXED AT BOTH ENDS 


The relatively simple graphical construc- 
tion shown in Fig. 4 for a beam fixed at 
both ends enables the unknowns R, and M, 
to be computed from the influence lines as 
noted. The theory is based upon the funda- 
mental equations for vertical deflections 
and for change in angle of slope of the end 
tangents to the neutral curve. Assuming 
fixed ends and no vertical settlement of sup- 
ports, the total relative deflection, A, be- 
tween the ends should equal zero and the 
total change in angle, 9, should equal zero. 
Using the equation for vertical deflection 
and noting that, for a single load W, 

M=M,+ Rae — Wa’ 
there results: 
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Since M, is constant, the first term can 
be eliminated by shifting the origin for x 
to the center of gravity of the values da/r, 
which will practically always be at the cen- 
ter line of the span, since then 
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The value of R, can then be obtained by 
solving the first equation, and the usual 
substitutions made to give summations, 
whence 


B 
Ra Nowe re: 
eh cae ree 


These products and summations can be 
obtained graphically by plotting «/r as a 
load line, noting that wz’ is zero for all 
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points to the left of the load, and therefore 
the summation in the numerator is only car- 
ried up to the load, as given by the graph- 
ical construction. Hence, choose the pole 
O. with a convenient pole distance H,, and 
lay off x/r as a load line. It is convenient 
to begin the polygon at the center line and 
make ray 3 horizontal as shown, then check 
by symmetry. Note that « is measured 
from the center line or center of gravity of 
the values dv/r. The resulting polygon 
gives the influence line for R,, since by 
graphical summation the numerator of the 
equation for R, becomes WyH,, and the de- 
nominator becomes YaH,, therefore, using 
the summation sign to include all loads on 
the span, the reaction is: 
R, = 2Wy/Ya 

A relative settlement, s, of the support 
A above B would induce a reaction RF, found 
by equating the fundamental deflection 
equation to s. By substitution and reduc- 


tion, there results 
B 


R, = sEI,/e > Eee eres 
r cYaHo 


. A 
To obtain the unknown fixing moment 
M, use the second condition that 


Ti B 
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With the origin at the center line and the 
constant F,, the second term containing R, 
will vanish, since 


3 d R d: 
x aes a 
pda, au 0 
A A 


The value of M,, however, must be replaced 
by M,’, such that 

M,=M,—Rl/2 
to allow for the shifting of the origin of 
co-ordinates to the center of gravity. Solv- 
ing for M,’, after substituting dx = c¢ and 
I=rI,, there is found 
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The second polygon with i/r as a load line 
is drawn as shown with pole at O,,, and pole 
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FIG. 4—DEFLECTION OF BEAM FIXED AT BOTH 
ENDS 


764 


ENGINEERING RECORD 


VOL; f2Nom2s 


distance H». Then, calling m the intercept, 
and S the summation of i/r, the general 
value for M,’ is: 
MM? = LWmEAn/S 

for all loads on the span. Then M, can be 
computed from the formula given above. 

The bending moment diagram for any 
given loading can be drawn, as indicated by 
the third pair of diagrams, Fig. 4, after R, 
and M, are computed from the influence 
lines. The value of M, should be computed 
analytically for a check, and compared with 
the graphical value, Hz,. The elastic curve 
is then drawn as already described, and the 
deflections, which are seen to be relatively 
small, can be computed as before. 


CONTINUOUS BEAM OF TWo SPANS 


The influence line for reaction R,, shear 
S and bending moment M for a continuous 
beam of two spans with variable moment 
of inertia has been drawn in Fig. 5. This 
example is the same as that used in Vol. 2, 
page 39, of “Modern Framed Structures” 
and in a paper by the writer in the Trans- 
actions of the American Society of Civil 
Engineers, Vol. 76, page 785. The elastic 
curves for unit load at #,, drawn as in the 
preceding cases on the'assumption that the 
beam is supported only at R, and R, as a 
cantilever, is the influence line for the re- 
action R,, as proved in discussing the beam 
fixed at one end. The values for M/r have 
been computed, the values of M being so 
easily obtained for this case. The base line 
for the ordinates y of this curve is located 
by connecting the points B and C, giving 
the closing line representing the original 
position of the straight beam, since the sup- 
ports at R, and R, are assumed to be rigid, 
and therefore no deflections occur at these 
points. Although the. scales used in the 
diagram are not large, the results check 
within 1 per cent the values obtained for 
uniform loading in the analyses above re- 
ferred to. 

A good check of the graphical construc- 
tion for all cases of beams symmetrical 
about the center support B can be obtained 
by joining A, and B by a straight line and 
measuring ordinates from this line to the 
influence line. They should check the sym- 
metrical ordinates for negative reaction R, 
on the right of B. This is due to the fact 
that the straight line BA, is the influence 
line for the reaction of a simple beam AB, 
and this reaction is too large by the value 
of the negative reaction produced by the 
effect of the negative bending moment at 
B, and this negative reaction is given by 
the ordinates on the right when the beam is 
symmetrical. 

The deflection at any point for any given 
loading can be obtained from the elastic 
curve, constructed as already explained. 
The diagram gives this curve for the as- 
sumed case of two concentrated loads W, 
and W, on the left span. The load line is 
plotted, using R, as computed from the in- 
fluence line and selecting the pole O on the 
horizontal ray 0. The unknown reactions 
R, and R, are obtained by ray 4 parallel to 
the closing line 4 of the moment diagram. 
The values i/r are then computed, or ob- 
tained graphically, and plotted as a load 
line, negative values downward, the pole O, 
selected with the same pole distance as be- 
fore, and such that ray and side 4 on the 
right are horizontal (assumed) in order to 
give an approximately horizontal closing 
line A,B,C,. A conclusive check is obtained 
for the graphical construction by noting that 
points A,, B, and C, should be on the same 
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FIG. 5—INFLUENCE LINES AND DEFLECTION FOR CONTINUOUS BEAM OF TWO SPANS 


straight line representing the original po- 
sition of the unstrained beam. 

If the support at R, should settle a dis- 
tance s, with respect to the supports at R, 
and R,, negative if downward, the resulting 
reaction would be 

R, = 3/Ac = Sb/cyc 

Similarly, if the support at R, settles the 
distance s, with respect to that at R,, nega- 
tive if downward, the induced reaction is 

R= 30 /U Nei Sa / Lec 

The influence lines for shear, S; and bend- 
ing moment, M, at any given section can 
be drawn in the usual manner, noting that 
the reaction influence line really corre- 
sponds to the base line of the usual con- 
struction. For example, the shear influence 
line for point 7 is found by the line drawn 
through A, parallel to the straight closing 
line A,B, and the value of S for the loading 
shown is as given. The bending moment 
influence line for this point, which is lo- 
cated a ft. from the end, is drawn by con- 
necting A, and K, and its value is given by 
the formula in the figure. It is generally 
easier to use equivalent uniform loads and 
the area under the influence line; the total 
area for the reaction R, is first obtained 
and the triangular areas easily deducted for 
the computation of the bending moment. 


CONTINUOUS BEAM OF THREE SPANS 


The influence line for the reactions R, 
and R, of a continuous beam of three spans 
are drawn in Fig. 6. This construction is 


made by first drawing the elastic curve 
A,B,CD for a unit load at R, in the usual 
way, as indicated by the polygon drawn with 
pole O,. In drawing these polygons great 
care must be used, and large scales are pref- 
erable. In order to decrease the inclina- 
tions, the pole is assumed on a horizontal 
ray, 0, between the two points or values 1. 
This line is drawn first, and the polygon con- 
tinued each way from the point C. A rel- 
atively short pole distance should be used 
in order to give larger intercepts. 

The beam is assumed to be a cantilever 
supported at R, and-R,, and the moments 
and values of M/r easily computed. The 
closing line through the points D and C 
represents the original position of the 
unstrained beam and the ordinate y 
under any given load W, is measured 
from it. The distance AA, is y, and 
BB, is y, The theory upon which the suc- 
ceeding construction is based is as follows: 
A second elastic curve can be drawn for a 
unit load at R,, using the same pole dis- 
tance. Let y* be the resulting ordinate un- 
der the load W, y,' the ordinate at R,, and 
y, that at R, Then, by the fundamental re- 
lation between deflections at these points, 
using Maxwell’s principle, the total deflec- 
tions at A and B under the action of the 
given load W and the reactions R, and R, 
must be zero, and there can be written 


Wy — Ry, — Ry, = 0 
wy a Ry, a. R,y, =0 


These two equations can be solved for the 
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unknown reactions, which are found to be 


OO VEREAOPE 
 YYs — YY» 
ae (MEA 
2 YY’ — YY, 


The construction could be made on this 
basis and values for the reactions computed. 
A beam of any number of spans could be 
treated similarly. 

To draw influence lines, however, it is 
possible to simplify these expressions. For 
the case of reaction R, make the construc- 
tion such that y, = y,, and the equation re- 
duces to 

Resta y ee yy. 

Y, cs Y, Ya 
or, the difference of the ordinates repre- 
sents the influence line, as shown in Fig. 6. 
Similarly for R,, by making y, = y,* there 
results 

peel Toy 
Yo 

and the influence line can be directly ob- 
tained, as shown. 

In order to make y, = y,’, it is necessary 
to pass the second polygon through the three 


WwW 


points B,, C and D. This is done by graph- 
ical construction, using the trial pole O;. 
The closing lines of the polygons B,C,D, 
locate the points e and e,, which then give 
the desired pole O, by the lines parallel to 
the true closing lines B,C and CD. A care- 
ful construction of the polygons is neces- 
sary, and, of course, a check results when 
the final polygon is drawn—it must pass 
through the three given points. The dif- 
ference between the ordinates of the two 
polygons, as shown hatched, then gives the 
influence line for the reaction R,, which can 
be computed as indicated. 

A similar construction, unit load at R., 
and the polygon passing through the points 
A,, C and D gives the influence line for the 
reaction R,, the polygon being drawn with 
pole O, found as before, using the closing 
line A,C, to locate e,. 

Influence lines for shear and bending mo- 
ment at sections in the span l, can be drawn 
on the reaction influence area for R, exactly 
as in the previous case of a two-span beam. 
For sections in the span l,, however, it is 
best to compute the values of R, and R, 
from the influence lines, and the correspond- 
ing values for shear and bending moment, 
and plot the results. 


SW 


RTS 


= 
Se 


> Unit Load at Rp 
FIG, 6—INFLUENCE LINES FOR REACTIONS OF CONTINUOUS BEAM OF THREE SPANS 


If the deflections are desired, they can 
be obtained exactly as previously described 
for the two-span continuous beam, the bend- 
ing moment diagram being plotted graph- 
ically, and the unknown reactions R, and 
R, found by a closing line in the moment 
diagram, as in the previous case. 


Electric Trucks Save Money 
at Panama Terminal 


Twelve Have Proved So Effective in Four Months 
of Operation That the, Panama Railroad 
Will Order Twelve More 


WELVE electric trucks in operation by 

the Panama Railroad on the piers of its 
Atlantic terminal have so far justified 
themselves that specifications are being 
prepared for twelve more. The perform- 
ances of the trucks are described in a re- 
cent issue of the Canal Record. The change 
has effected a great reduction not only in 
cost, but also in time of handling cargoes. 
They are used not only on the piers, but be- 
tween them and in the streets. 

Before the electric trucks were placed in 
use the handling of cargo at the terminals 
was done entirely by means of two-wheeled 
push trucks for pieces weighing up to 500 
lb., with locomotive cranes and flat cars for 
the unusually large and heavy pieces. At 
times there were as many as 1200 trucks 
and truckers employed, and the average was 
about 500. With wages of 90 cents a day 
for each trucker this meant about $450 per 
day. 


EACH TRUCK CAN SAVE $19 PER DAY 


Each of the electric trucks has been 
found to take the place of at least twelve 
men, or in a day-and-night shift operation 
to supplant about twenty-five men. The 
cost of operating the trucks during the 24- 
hr. day is approximately $3.50, of which 
$2 is for the operators, one to a shift, $1 
for charging the storage batteries, and 50 
cents for the interest on the investment and 
the wear and tear on the machine. In a 
double-shift day each truck thus effects a 
saving of about $19. The trucks are em- 
ployed constantly, and the fluctuations in 
cargo are met by variations in the employ- 
ment of the push trucks. 

The electric trucks handle from 4000 to 
6600 lb. per trip, and move at speeds vary- 
ing from 8 to 12 miles per hour. Three 
types are in use. Four use trailers and haul 
6600 lb. at 8 miles per hour. Three carry 
4000 lb. and make 10 miles. Five carry 4400 
Ib. and make 12 miles. 

The relatively great capacity and speed 
of the trucks allow them to be used to a 
large extent in place of railway cars for 
handling cargo between piers. Where cargo 
is transferred from a vessel at dock 10, for 
instance, to one at pier 8, the goods may 
be loaded on trucks, which will make the 
run of approximately 2000 ft. in three or 
four minutes, and handle the cargo more 
quickly than it could be handled by train. 
This eliminates much switching, with the 
delays incident to waiting for cars and 
engines, and saves a great deal of rehand- 
ling. Frequently cargo can be delivered to 
a truck in the sling into which it was loaded 
in the hold of the ship, hauled to some other 
point at the terminal and swung from the 
truck into another vessel in the same sling. 
When refrigerated goods for the commis- 
sary branch are unloaded the trucks can 
carry them direct to the cold-storage plant. 
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The trucks run very satisfactorily on the 
streets. 

In connection with the use of the trucks, 
states the Canal Record, new short cuts for 
efficiency are being originated almost every 
day in meeting the various transfer prob- 
lems. When the Panama Railroad vessels 
from the United States bring mail the 
trucks go to the ship’s side and handle the 
packages quickly to the several cars of a 
special train. Goods for the line commis- 
sary are handled from the ship to cars 
designated for various towns; it is not 
necessary to take them first to the general 
warehouse. Local cargo for Colon is 
handled as unloaded direct to the land end 
of the pier, whence it can be taken by cart- 
men with a minimum of delay and confusion. 

In many ways the trucks allow the 
substitution of a relatively few speedy units 
of large capacity for many units slow in 
their movements interfering with one an- 
other by their very numbers, and in need of 
constant supervision and speeding up. 


Registration in Civil Engineer- 
ing Is Decreasing 


Statistics Indicate That Condition Is Not Local— 
East and West Show Similar Decline 

OR some years professors of civil engi- 

neering have been noting, in the Middle 

‘West particularly, the apparent decline in 
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interest in engineering. The measure of 
this decline has been the decrease in the 
number of students in the engineering 
courses. Just how serious the decrease has 
been is evident from the curves presented 
herewith. 

Taking first the curve of enrollment of 
all engineering students, it is apparent that 
while, in the sum, the decrease is consider- 
able, there are good growths in some of the 
institutions. The downward trend of the 
curves for Illinois, Purdue, University of 
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PERSISTENT DECLINE 


Pennsylvania and Armour Institute are 
counterbalanced by the very surprising 
curve for the University of Michigan, and 
the good growths of Massachusetts Insti- 
tute of Technology, Pennsylvania State, 
Washington State, Minnesota and the 200- 
300 enrollment group. The sharp falling 
off in this year’s registration is general, ex- 
cept for Michigan and Massachusetts Tech, 
though the figure for the latter is not 
plotted. 


CIVIL ENGINEERING REGISTRATION 


When the curves of registration in civil 
engineering are taken up, however, the con- 
ditions appear to be more serious. Consid- 
ering the curve for total registration of 
civil engineering students, for example, it 
will be noted that, with the exception of the 
University of Iowa, there has been a gen- 
eral decline, most serious in the Middle 
West, though, as in the previous diagram, 
experience at the University of Pennsyl- 
vania is similar to that in the Mississippi 
Valley. 

The final set of curves, that of the regis- 
tration of freshman civil engineers, is the 
most serious of the three. The preceding 
diagram still shows in the figures for 1915- 
16, the fairly good freshman registration 
of 1912-13. Should the present trend per- 
sist the small registration of freshmen in 
1915-16 presages very sharp declines in 
total registration two, three and four years 
hence. This is a serious matter for col- 
leges equipped and manned for double the 
number of students that are in prospect. 


DISCUSSION INVITED 


The matter is giving serious concern to 
professors of engineering throughout the 
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country. So far no one has proposed an ex- 
planation that is entirely satisfying to oth- 
ers studying the problem. The Engineer- 
ing Record therefore, invites discussion 
from its readers, both in the colleges and in 
practice, on these points: 

1. What is the cause or causes of the de- 
cline? 

2. What is the remedy? 

3. While the situation is alarming from 
the point of view of the colleges, is it so 
from the point of view of the prac- 
titioner? In other words, is the field over- 
saturated and will the profession be bene- 
fited by reduction in the supply of young 
engineers ? 

Some views on the matter will be found 
in the editorial pages of this issue. 


Burn Typical Office Equip- 


ment in Test Room 


Forest Products Laboratory, in Fire-Test House, 
Investigates Temperatures and Inflammability 
of Treated and Untreated Wood 


IRE tests on a typical office room with 

its usual complement of equipment have 
recently been carried out at the Forest 
Products Laboratory at Madison, Wis., as 
part of an investigation of the fire-resist- 
ing properties of treated and untreated 
wood. These tests have been in progress 
for two years, the first data being obtained 
on the relative burning points of treated 
and untreated wood. The fire-test house 
consists of a room constructed of cinder 
conerete and furnished with wood floor, 
trim, furniture, window casings and doors. 
It measures 12 x 16 ft. in plan, in side 
dimensions, and 10 ft. high. Books and 
papers were scattered around the room in 
exposed places, and one book case was filled 
with books. 


WASTE PAPER BASKET WOULD NoT START 
FIRE AFTER FouR ATTEMPTS 


In the first series of tests all the wood in 
the interior of the room was untreated but 
was given a coat of varnish. A fire was 
started in a waste paper basket so placed 
that it would communicate with a desk. 
Four attempts were made to burn the con- 
tents of the room by means of burning up 
the waste paper basket. In each case the 
basket burned out without igniting the fur- 
niture or destroying any of the contents of 
the room. During these four attempts 
various conditions of air control were ob- 
tained by conducting the test first with the 
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windows and doors closed and later partly 
or entirely opened. 

It was found necessary in order to 
destroy the contents of the room to supply 
heat from the outside. A furnace was built 
adjacent to one of the windows and ar- 
ranged to admit air highly heated by 
means of two crude oil burners. This air 


and the untreated table and untreated 
chair were very soon destroyed. The treat- 
ed wood which was in contact with large 
masses of burning papers and books, such 
as the desk and the bookcase, was also 
gradually destroyed, but not until long 
after the untreated portions were con- 
sumed. After 3 hours the room was 


OIL FURNACE SUP- 
PLIED HEAT FOR 
FIRE-TEST HOUSE 


was admitted to the room for 18 min. with 
door and window closed. It was found 
necessary to open the door and admit fresh 
air before combustion would take place. 
With the admission of fresh air the room 
immediately burst into flames. Within less 
than an hour after the first flame was noted 
the contents of the room were totally 
destroyed. 


TRY AMMONIA SALTS AS FIRE RETARDANT 


The room was then refitted in exactly the 
Same manner, but. with wood which had 


been treated with ammonium phosphate 
and ammonium sulphate to render it fire 


retardant. One small table and a chair of 
untreated wood were included to make cer- 
tain that the conditions were such that un- 
treated wood would burn. The test was 
repeated as in the above case. After about 
15 min. of exposure to the heated air from 
the crude oil burners the door was thrown 
open to admit fresh air. This did not cause 
the contents to ignite, however, and the 
door was ciosed for another 15 min. It 
was then opened, and the untreated table 
and waste paper basket ignited and burned 
vigorously. All of the papers on the desk 


FOUR ATTEMPTS TO 
START FIRE FROM 
BASKET FAIL 


entered and photographs taken showing its 
condition after the test. 

The test showed that the treated wood 
carbonized and gradually burned un when 
in contact with burning papers. Treated 
wood not in contact with combustible mate- 
rial did not support combustion, but was 


ALL UNTREATED 
WOOD IN THE TEST 
ROOM BURNED 


AMMONIA SALTS 
SAVE ALL BUT DESK 
AND BOOKCASE 


carbonized. The mass of carbonized mate- 
rial in the lower right-hand corner is what 
remains of the books and bookcase. This 
debris fell around the treated chair with- 
out destroying it. Accurate temperature 
measurements were taken at several points 
in the room at frequent intervals. The 
results are now being analyzed and will be 
reported on later. 


September Railroad Operating In- 
come Shows Marked Increase 


ROSS operating revenues for Septem- 

ber. on the large steam railroads of the 
United States, according to a bulletin 
issued by the Bureau of Railway Economics, 
were $1,251 per mile, showing an increase 
of $66 or 5.6 per cent as compared with 
September, 1914. Operating expenses were 
$774, a decrease of $9 or 1.1 per cent. 
Net operating revenue, therefore, was 


$477—an increase of $75 or 18.6 per cent, 
and operating income was $426—an in- 


crease of $74 or 20.9 per cent. The South- 
ern district was the chief beneficiary of the 
marked increase in net returns, its increase 
in operating income being 48 per cent. 
September, 1914, however, was the lowest 
September in the South for the last six 
years. The operating ratio for the whole 
country was 61.8 per cent, as compared with 
66.0 per cent in September, 1914, and 69.6 
in September, 1918. Considering the three 
main districts, the respective ratios for 
September, 1915, and September, 1914, 
were as follows: Eastern district, 62.5 and 


67.9; Southern, 66.7 and 74.6; Western, 
59.5 and 61.4. 


A CHLORINATION PLANT AT SACRAMENTO, 
CAL., was installed in the water-supply sys- 
tem early in 1915. After several months 
of use the local typhoid cases reported were 
found to be 78 per cent less than for the 
corresponding period of 1914. 
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TWO-LEVEL ARCHED VIADUCT OF MASONRY CROSSING THE TET RIVER IN FRANCE. 


High Masonry Arch Viaduct in France Designed 
as a Two-Level Structure 3 


Fontpedrouse Viaduct for Electric Railway Contains Central Pier Sup- 
ported on Crown of Lower Arch Spanning Deep Ravine of Tet River 


MODERN VIADUCT of granite ma- 
Near, designed with remarkable archi- 
tectural effects to conform to the rock pro- 
file and the natural beauty of the site is 
the new Fontpedrouse structure over the 
Tet River in France. Its masonry arches 
are supported on high piers, one of which 
is itself carried on the crown of a pointed 
arch below. A description of this struc- 
ture, which was designed by Professor 
Sejourne, is given by A. Dumas in Le 
Genie Civil for Nov. 6, 1915. The photo- 
graph and general elevation here repro- 
duced show the extraordinary character of 
this modern construction and its resem- 
blance to the old Roman aqueducts. 

The bridge is one of two structures, the 
other a steel suspension bridge, which carry 
across the Tet River the electric railway 
which was recently built from Villefranche- 
de-Conflent to Bourg-Madame. It is notable 
in two principal features—the designer has 
spanned the lower narrow ravine by a 
9814-ft. pointed arch upon the keystone of 
which a high intermediate pier of the main 
arch viaduct is supported, and he has de- 
creased the cost of the main arches. by re- 
ducing their width to the minimum com- 
patible with the lateral stability and the 
general magnitude of the structure by car- 


rying the walkways on an overhanging 


reinforced-concrete floor slab supported on 
cantilever beams. 


The number and span length of the ma- 
sonry arches composing the main high-level 
viaduct are shown on the general elevation. ~ 
The height of base of rail above the river 
is nearly 225 ft. High, massive towers 
with battlemented tops serve to divide the 
main structure from the arch approach at 
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and the approaches consist of circular arch 
spans, about 291% ft. clear between piers, 
two on one side and ten on the other. 

The four main arches are 8.2 ft. wide 
at the top, which is sufficient to carry the 
narrow-gage electric track and provide for 
the walkways about 2.5 ft. wide on each side 
by cantilever brackets, as shown in the 
cross-section herewith. This total width of 
arches and piers increases at a constant 
batter to 18.65 ft. at the bottom of the 
high pier over the lower arch. This lower 
pointed arch is 17.3 ft. wide at the crown 
and 22.15 ft. wide at the springing line, 
with a thickness of 8.2 ft..at the crown and 
11.5 ft. at the springing dine. 


MAXIMUM STRESSES 


The maximum stress at the time of strik- 
ing centers for the lower pointed arch was 
computed to be about 206 lb. per square 
inch.. This decreases under service con- 
ditions:to 175 lb. per square inch at the 
springing line and 142 lb. at the crown. 
These figures increase to nearly 200 lb. and 
242 lb. respectively when the temperature 
rises 10 deg., and decrease slightly when 
the temperature decreases. 

In the four main 56-ft. arches the maxi- 
mum pressure is nearly 370 lb. per square 
inch at the springing and 440 lb. at the 


‘crown. These high figures are admissible 


because of the excellent granite used, and 
the exceptional quality of the construction 
work. 


REINFORCED-CONCRETE DETAILS 


Ballast for the railway track is carried 
by the overhanging reinforced-concrete 
slabs shown in the accompanying sections. 
An unusual feature is the use of spiral re- 


HALF SECTION THROUGH ROADWAY SLAB 


HALF SECTION THROUGH CANTILEVER BEAM -SECTION OF BRACKET 


es 
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25 ‘ral 
Ae Reinf.- 


HALF-SECTIONS THROUGH ROADWAY SLABS AND BEAMS 
Spiral reinforcement used in lower sections of cantilever beams. 


each end. All four of the main arches are 
of the same clear’span, about 56 ft., with 
full-centered circular intrados.’ Spandrel 
arches are used in the solid rubble masonry, , 
spandrel filling for both the upper and 
lower arches, as shown, and a continuous 
walkway provided at the lower level, with 
openings in the main intermediate piers. 
The viaduct is on a grade of 6 per cent, 
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GENERAL ELEVATION—DETAILS OF TOWER AND ARCH KEYSTONE 


inforcement in the lower sections of the 
cantilever beams. These beams are spaced 
about 3.8 ft. apart, and at intervals are 
extended about 14 in. farther out to form 
refuges for pedestrians. A detail of these 
longer brackets is drawn. The third, or 
conductor, rail is shown on one side of the 
track and the walkways are protected by an 
iron railing on the outside. Steel anchor 
plates are inserted in the upper courses of 
masonry near the outside of the arch to 
tie effectively the edges. 

The designer of the structure, Professor 
Sejourne of l’Ecole des Ponts et Chaussees, 
always lays great stress upon the architec- 
tural appearance of his bridges. The tem- 
perature stresses were computed by Profes- 
sor Pegeaud, also connected with the same 
institution, of Paris, France. 


ACTIVATED SLUDGE EXPERIMENTS will 
soon be carried on intensively by the Sani- 
tary District of Chicago with stockyards 
sewage, $10,000 having recently been appro- 
priated by the trustees for that purpose. 
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HINTS FOR THE CONTRACTOR 


Details Which Save Time and Labor on Construction Work 


Other articles in this issue of interest to contractors and construction engineers are indexed in the Table of Contents 


[Contributions to this section are solic- 
ited, and if found available will be paid 
for. They must be SHORT, and should be 
accompanied, if possible, by photographs 
or sketches.—EDITOR. | 


Inverted Steam Hammer Pulls 35-Ft. 
Piles in 90 Seconds Each 


N INVERTED steam hammer has 

recently made the remarkable record 
of pulling in 90 sec. apiece 35-ft. steel 
sheet piling which was used in coffer- 
dams for constructing the foundations of 
the Pittsburgh & Lake Erie Railroad’s new 
warehouse in Pittsburgh. Mass concrete 
for the footings, 5 ft. thick, was poured di- 
rectly against the sheeting with no attempt 
to prevent a bond, and the cofferdams were 
backfilled to the top before any pulling was 
done. Nevertheless, a majority of the piles 


HOW STEAM HAMMER WAS RIGGED 


PILES SHOWN AT RIGHT ARE NOT NEW— 
EVERY ONE OF THEM HAS BEEN DRIVEN AND 
PULLED 


were started and drawn in one minute 
less than the average driving time on each 
pile. 

The rigging, plainly shown in the photo- 
graphs, consisted of a wire-rope sling sus- 
pended from the crane hook supporting the 
inverted hammer. Over the anvil block of 
the latter passed a heavy strap of steel, 
shackled at the lower end to pulling straps 
pinned to the pile. The hammer, a No. 6 
McKiernan-Terry, is rated at 275 blows a 
minute with an 834-in. stroke. It was sup- 
plied with steam from the crane. 


This method of pulling piles, originated 


by Robert Melvin about a year ago in pull- 
ing sheeting for Arthur McMullen & Hoff 
on the Harlem River section of the new 
Lexington Avenue subway in New York 
City, is rapidly finding favor with con- 


tractors, because the piles pulled are in 
practically perfect condition. Mr. McKel- 
vey of the McKelvey-Hine Company, which 
is carrying out the Pittsburgh & Lake Erie 
contract, was of the opinion that the piles 
would not have paid for the trouble of pull- 
ing them by other methods. Out of several 
car loads drawn with the hammer at Pitts- 
burgh, however, practically every pile was 
in condition for immediate redriving. 


Well-Pumping Difficulties Solved by 
Double Casings Filled with Gravel 


By E. C. EATON 
Superintendent of Filtration Plant, Panama- 
Pacific International Exposition 


AND caused a good deal of trouble in 

the five deep wells sunk to depths of 
about 80 ft. for supplying water to ‘the 
filtration plant of the Panama-Pacific In- 
ternational Exposition at San Francisco, 
described in detail on page 748 of this 
issue. With well 1 not much difficulty was 
encountered, but the experiences with wells 
2, 3, 4 and 5. were discouraging. It was 
found with all the wells that the foot-valve 


where the caving occurred was kept filled 
with coarse sand in the hope that eventually 
this would collect around the outside of the 
casing and hold back the fine material. 

As it would have been expensive to with- 
draw the pump and replace it for sand 
pumping and as there was a 2-in. space 
available between the pump and the casing 
an air lift was employed to remove the 
sand. An idea of the difficulty in keeping 
the sand from the wells may be gained 
when it is stated that on some occasions, 
when a plugging of the air lift discharge 
pipe occurred and a pressure of 100 lb. was 
put on the air pipe, the plug would suddenly 
clear, with a consequent rush of air through 
the bottom of the air lift, producing a cer- 
tain amount of agitation of the water which 
would be sufficient to cause the sand to flow 
in through the casing and fill the well 
again to a depth of 2 ft. or more. 


TEST GRAVEL AND PLATES 


After nearly three months’ trial the wells 
showed no improvement, and it was decided 
to drill a new well. Experiments were made 
with various mixtures of sand and gravel 
and different perforations in the well points. 


at first installed was an unmitigated evil. 
Sand in the water would gradually collect 
on this valve until sufficient had been de- 
posited to hold the valve shut.. The valves 
were accordingly removed. 

A discharge of about 50 gal. per minute 
could be obtained from these wells for a 
period of a week. At this rate an apprecia- 
ble amount of sand was pumped and, ap- 
parently, formed an open space around the 
well casing below the water line. This 
would hold up for several days and then 
suddenly break down, the ground about the 
well for a radius of 5 ft. dropping down or 
caving in when walked on. Unless care- 
fully watched the pump would freeze up and 
throw the belt. Each of these four wells 
was sand-pumped, on an average, every 10 
to 15 days, and the space around the casing 


It was found that a naturally graded beach 
gravel, having an effective size of 0.42 mm. 
and a uniformity coefficient of 2.18, in con- 
junction with a perforation not over 1/32- 
in. wide, held back the fine material when 
the velocity through the perforations was 
as high as 0.75 ft. per second. This was 
considered a safe value. 

Under contract the old wells cost $7.50 
per foot of depth, so it was decided that a 
new well could be put down more cheaply 
by the Exposition Company, using a hy- 
draulic ejector. Two concentric casings 
were sunk and the space between filled with 
the gravel chosen by the test above men- 
tioned. In case of trouble due to clogging 
a 8-in. space between the casings was al- 
lowed, thus facilitating the removal of the 
sand for washing. Five days were required 
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TABLE 1—TEsST OF NEW WELL 


G.P.M. per 

Discharge G.P.M Drawdownfeet foot drawdown 
5 1.5 3.3 
20 3.25 6.15 
35 4.33 8.10 
60 5.91 10.15 
110 8.43 10.50 
125 11.90 10.50 
155 13.40 11.56 
175 15.00 11.62 
200 16.40 12.20 

to complete this well. A test gave the 


following results shown in Table 1. 

No sand was discharged by the well, and 
it was determined to overhaul the old wells 
and reconstruct in a similar manner. There 
was a 2-in. space between the inner and 
outer casings, filled with pea-size gravel, 
and an attempt was made unsuccessfully 
to draw the inner casing. As it was neces- 
sary to get these wells in working order in 
a short time, it was decided to put down a 
third casing inside the inner casing, having 
a l1-in. space between them to be filled with 
sand of the same grade as that used in 
No. 6 well. ° 

A test of one of these reconstructed weils 
gave the results in Table 2. 


TABLE 2—TEST OF RECONSTRUCTED WELL 


G.P.M. 
per foot 
drawdown 


Water levels 


Drop 
in feet 


in feet 
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No sand was discharged at any time. The 
results of the experiments indicate that 
by an analysis of the soil in the particular 
district chosen it is not difficult to construct 
a well consisting of two casings with a sand 
filling at a cost of not over $4 per foot up 
to 100-ft. depth, in a district similar to this, 
and capable of delivering at least 200 gal. 
per minute continuously. 


Inspecting and Calking Dredge Hulls 
Without Drydocking 


VERY simple device has been used on 

the fleet of dredges of the California 
Development Company to inspect and calk 
their hulls without drydocking. The com- 
pany, operated by W. H. Holabird as re- 
ceiver, owns and maintains the main system 
of canals supplying water to the Imperial 
Valley in southern California and in the 
northern end of the Mexican province of 
Lower California. The box, shown in the 
accompanying illustration, is built of 4 by 
12-in.. timbers and thoroughly calked. As 
is plain from the photograph, the long end 
is pushed beneath the dredge hull, the ver- 
tical leg being long enough to project above 
the water surface. To the edges touching 


the sides and bottom of the hull is nailed © 


suitable rubber packing so as to make a 
water-tight seal. Once in place the inside 
of the box is pumped out. The water pres- 
sure against the bottom of the box clamps 
it so tight to the hull as to prevent any 
leakage. The clear dimensions inside and 
also the height of the vertical leg and the 
length of the horizontal section vary with 
the size and type of dredge. As a rule, 
however, only sufficient space is provided to 
give a fair amount of working room. The 
height of the vertical leg is -determined, 
of course, by the draft of the dredge, while 
the horizontal length is determined by the 


WATER PRESSURE CLAMPS MOVABLE 


beam of the boat. By the use of the device 
drydocking of the boats has been unneces- 
sary, and they have been continuously main- 
tained in service for years. 

In connection with the calking of the 
hulls, using this device, it’ was found at 
the start that the cement placed over the 
calking would not hold. The scheme was 
hit upon therefore of tacking a light cleat 
over the seam as soon as the cement had 
been placed. This has proved effective and 
satisfactory. 


Motor Truck Tears Up Half a Mile 
of Railroad a Day 


HE accompanying photograph shows a 

portable derrick used recently by C. C. 
Parsons & Co. of Cleveland to.tear up half 
a mile of track a day in removing an aban- 
doned interurban line. The derrick, which 
was rigged on a White truck, was operated 
by the motor through a winch geared to the 


“COFFERDAM” TIGHT AGAINST HULL 


transmission. Where the ties were rotted, 
the rails and spikes were easily pulled by 
simply hooking on the tongs. Where the 
ties were still sound, the whole track came 
up at once when this was tried. It was 
found cheaper to pull the spikes first than 
to keep the trucks tied up while the ties 
were knocked loose after the track had been 
raised by the crane. The derrick loaded the 
rails on a second truck as they were pulled. 
It was also used to take down the old poles 
and cross arms. 

The electric railway torn up was about 
24 miles long, and was formerly operated 
between Chagrin Falls and Garrettsville, 
Ohio. 


IN DRIVING CONCRETE PILES IN PIER 
WorRK at San Francisco, the best cushion 
found was a coil of manila rope placed on 
three thicknesses of 2-in. fir plank. A 
single-acting steam hammer whose moving 
parts weighed 5000 lb. was used with a 
1200-lb. follower block. 
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NEWS OF THE WEEK 


Passing Events in the Civil Engineering and Contracting Fields 


State Highway Officials Will 
Not Attend Two Annual 
Meetings 


Take Steps to Bring Harmony Between Leading 
Organizations in Highway Field—Urge Officials 
Not to Appoint Delegates to Meetings Held 
Before Next December 


The holding of two national road congresses 
each year was severely condemned at the meet- 
ing of the American Association of State 
Highway Officials in Chicago, Dec. 7 and 8. 
Resolutions were adopted expressing the sense 
of the meeting that it was opposed to the 
holding of any national road congress prior to 
Dec. 1, 1916, and binding the members of the 
association not to participate in any manner 
in any national congress held prior to that 
date. It was further determined that the 
members of the association would urge upon 
the executives of their States and also upon 
municipal officials that no delegates be ap- 
pointed to any congress held prior to the date 
set. For the good of the road movement the 
association believes that the American Road 
Builders’ Association and the American High- 
way Association should amalgamate into one 
organization or should at least arrange to 
hold jointly one annual road congress. If 
these two associations fail to arrange prior to 
Aug. 1, 1916, for such a joint congress to be 
held in December, 1916, or early in 1917, the 
executive committee of the highway officials’ 
association was authorized to designate the 
date and place of its next meeting and to 
notify the above associations of the same, re- 
questing them to hold a joint meeting at that 
time and place. The association stands 
pledged to give its hearty support and co- 
operation in case there is amalgamation or a 
joint meeting. Copies of the resolution will 
be sent to manufacturers, urging them to ap- 
prove of the position and to co-operate in 
bringing about the single meeting advocated. 

Resolutions were also adopted supporting 
the proposed federal-aid road law, which 
would make available Government funds each 
year to the extent of $25,000,000. A com- 
mittee composed of George P. Coleman, high- 
way commissioner of Virginia; E. A. Stevens, 
highway commissioner of New Jersey, and 
Henry G. Shirley, chief engineer of the Mary- 
land State Roads Commission, was appointed 
to bring the proposed law to the attention of 
members of both branches of Congress. 

The officers elected for the ensuing year 
were: President, Henry G. Shirley, chief en- 
gineer of the Maryland State Roads Commis- 
sion; vice-president, A. B. Fletcher, California 
State highway engineer; secretary, J. H. 
Pratt, State geologist of North Carolina; 
treasurer, F. F. Rogers, Michigan highway 
commissioner. George P. Coleman of Vir- 
ginia was re-elected for five years chairman 
W. D. Sohier of 
Massachusetts, T. H. McDonald of Iowa, E. A. 
Stevens of New Jersey and Lamar Cobb of 
Arizona were elected members of the execu- 
tive committee. S. E. Bradt of Illinois was 
elected chairman of the finance committee, 
with W. S. Keller of Alabama, P. D. Sargent 
of Maine and W. S. Gearhart of Kansas as 
members. 


Would Submit Wharton Tract Pur- 
chase to Voters a Second Time 


By a unanimous vote the New Jersey State 
Department of Conservation and Development 
decided Dec. 1 to recommend that the proposed 


purchase of the Wharton tract be again sub- 
mitted to the voters of the State at the elec- 
tion next fall. 


Water Power Bills Again in Congress 


The Adamson and Ferris water-power bills 
were reintroduced in Congress at the opening 
session of that body. The former is intended 
to govern the construction of dams on navy- 
igable waters other than those on public lands, 
and has the approval of the Secretary of War 
and the chief of engineers of the Army. The 
bill has been slightly amended from the man- 
ner in which it came from the committee last 
year, but it will not be printed, nor will many 
other bills offered in Congress for a while, 


Important Philadelphia City 
Departments to Be Headed 
by Well-Known Engineers 


George S. Webster and George E. Datesman Chief 
Engineer and Principal Assistant Engineer 
Respectively of the Bureau of Surveys 
Are Promoted to Important Posts’ 


As briefly noted in this journal last week, 
George S. Webster, chief engineer of the Bu- 
reau of Surveys, Philadelphia, has been ap- 
pointed director of the Department of 
Wharves, Docks and Ferries, and his assistant, 
George E. Datesman, has been made director 
of public works. The appointments have been 


% 


Philadelphia Engineers Made Heads of Important City Departments 


GEORGE S. WEBSTER 


owing to the great number of bills introduced. 
The Ferris bill, which is intended to control 
dams on public lands, is the one which had the 
support of the Secretary of the Interior. 

Representative Adamson said in Washing- 
ton during the week that he ‘expects to pass 
the measure to which his name is attached 
at the present session of Congress. To do so 
he will rely for support in large measure on 
the statements made at last year’s hearings 
by Hugh L. Cooper, of New York, who 
was largely identified with the building of the 
Keokuk dam. Representative Ferris also an- 
nounced that he intends to push his bill at this 
session of Congress. 


Want Mississippi River Considered 
Apart from River and Harbor Bill 


A resolution was adopted to request all 
members of Congress interested in the im- 
provement of the Mississippi River and the 
prevention of floods in its valley to co-operate 
in the preparation of a bill designed to make 
of such work a separate and independent pro- 
ject, just as was done in the case of the Pan- 
ama Canal, at a conference of senators and 
congressmen from the riparian States with 
members of the Mississippi River Commis- 
sion and the presidents of local levee boards, 
held at Memphis, Tenn., Oct. 25. Such a bill 
would make such improvements a matter apart 
from the regular River and Harbor Bill. 


GEORGE E. DATESMAN 


s 


‘highly praised in Philadelphia, for both engi- 


neers have proved by long service their grasp 
of Philadelphia’s needs and their ability to 
execute important works in a successful man- 
ner. | 


George S. Webster 


Mr. Webster has been chief engineer of the 
Bureau of Surveys for nearly twenty-three 
years. He was born in Philadelphia, and edu- 
cated in the Friends’ Select School and the 
University of Pennsylvania, being graduated 
from the latter with the degree of civil engi- 
neer in 1875. 

His first work was as an assistant in lay- 
ing out the grounds of the Centennial Exposi- 
tion. Later he served for a brief time in the 
United States Coast and Geodetic Survey, and 
in 1877 entered the employ of the Bureau of 
Surveys as assistant engineer. His progress 
was rapid, for in 1880 he was made surveyor 
and regulator of the tenth survey district, a 
position similar to that of city engineer 
of a smaller town. His responsibilities for the 
municipal engineering work in that. district 
being successfully discharged, he was promoted 
to the position of principal assistant engineer 
in 1892, and in 1893 became head of the bureau, 
which office carries with it the presidency of 
the Board of Surveyors, an organization hay- 
ing large authority and control over the sur- 
veying and engineering activities of the city. 

The work of public improvement that has 
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been under the supervision of Mr. Webster 
during his long incumbency of the office he 
now leaves has included the establishment and 
extension of the street and park systems, the 
design and construction of all sewers and 
bridges, the design of a new system of sewage 
disposal and its inauguration by the construc- 
tion of the Pennypack Creek sewage disposal 
plant, and the abolishment of grade crossings. 
Some of the principal achievements along these 
lines have been the construction of the great 
concrete arch bridge carrying Walnut Lane 
across the Wissahickon Ravine, the Falls, 
Grays Ferry and Passyunk Avenue bridges 
across the Schuylkill River and a large num- 
ber of concrete bridges of fine design in vari- 
ous parts of the city. Under his charge has 
been the abolishment of grade crossings along 
the Pennsylvania and the Philadelphia & 
Reading railways, the development of the 
South Philadelphia Improvement project, cov- 
ering the comprehensive replanning of 5000 
acres in the southern section of the city for 
commercial, industrial and residential pur- 
poses; the widening of Delaware Avenue; the 
construction of concrete bulkheads and three 
large municipal piers along the Delaware 
River front; the dredging of the Delaware 
River from the city to Marcus Hook before 
the department of which he now becomes di- 
rector was created and the laying out and 
opening of many important streets, park- 
ways and parks. In 1905 and 1906, in addi- 
tion to his other duties, he was acting chief 
of the Bureau of Filtration and directed the 
work then in progress for the improvement 
and filtration of the water supply of the city. 


George E. Datesman 


Mr. Datesman was graduated in civil engi- 
neering from Lafayette College and began pro- 
fessional work in architectural lines in Des 
Moines, Iowa. He spent one year subsequently 
in mining work and then entered the service 
of the City of Philadelphia as draftsman. For 
three years, until 1888, he continued with the 
city and then for three years more was in pri- 
vate practice in Germantown. He returned to 
the Bureau of Surveys as chief draftsman in 
1891 and has been with the office ever since. 

He has been associated with his chief, Mr. 
Webster, in the important work carried on in 
the department since his connection therewith. 
He has given special attention, however, to 
sewer design and sewage disposal, making a 
trip to Europe in the interests of the city. On 
that trip, too, he studied general municipal 
problems, such as boulevard and parkway de- 
velopment, urban transportation systems, espe- 
cially subways; foreign street extension and 
pavement methods, and the financing of munic- 
ipal improvements. With his wide experience 
he comes to the headship of the Department 
of Public Works with excellent preparation. 
He will, after the first of January, have direct 
charge not only of the works with which he 
has been associated, for the Bureau of Sur- 
veys is a sub-department of the Department 
of Public Works, but will also have super- 
vision over other engineering activities of the 
city, including the work of the highways bu- 
reau. 


Million Acre-Feet Added to Reclama- 
tion Service Storage Capacity 


More than 1,000,000 acre-feet were added to 
the capacity of its storage reservoirs by the 
U. S. Reclamation Service during the: past 
year. Four large and interesting dams were 
brought practically to completion, namely: 
The Arrowrock, the highest in the world; the 
Elephant Butte, which impounds the largest 
quantity of water of any artificial reservoir 
in the world except Gatun Lake; the Grand 
River, which is the longest roller-crest dam in 
the United States, and the Lahontan. Water 
was furnished to irrigate more than 750,000 
acres of land and to grow crops worth $16,500,- 
000.. The total expenditure during the year for 
building dams and other irrigation works was 


$15,000,000. Construction completed included 
753 miles of canals, 284 miles of waste-water 
ditches and open drains, 60 miles of irriga- 
tion and drainage pipe lines, 747 bridges, 1079 
culverts, 311 flumes, 51 miles of roads and 
178 miles of telephone lines. Irrigation canals 
were lined with concrete to a total length of 
54 miles. The excavation of earth and rock 
amounted to 17,000,000 cu. yd. and 750,000 cu. 
yd. of concrete were placed. 


Combine Novelty with Utility in 
Design of Steel Water Tank 


A novelty in the way of steel tank design 
resulted from the decision of the City Dairy 
Company of Toronto, Canada, to combine ad- 
vertising with utility in a steel water tank to 
be erected at its plant for fire protection pur- 
poses. The tank has a capacity of 25,000 gal. 
and is: modeled after one of the company’s 
standard quart bottles. It is 13 ft. in diameter 
and 35 2/3 ft. high, with its bottom at an ele- 
vation of 70 ft. above the ground, and is 
painted a pure white. The steel plate con- 
struction of the big bottle is similar to that 
of the standard water tanks of the manufac- 
turer, the Canadian-Chicago Bridge & Iron 
Works of Bridgeburg, Ontario and Chicago, by 
whom it was designed and erected. The 4- 


TANK HAS 25,000-GALLON CAPACITY 


post tower on which it is mounted is also of 
standard construction, designed to meet the re- 
quirements of the Canadian Board of Fire 
Underwriters. 


St. Paul Electric Locomotives Per- 
form Well in Test Run 


The first actual tests on the Chicago, Mil. 
waukee & St. Paul Railway’s newly electrified 
mountain divisions in Montana were made Dec. 
8 by officials and directors of the system, ac- 
companied by officials of the General Electric 
Company. The completed sections of the elec- 
trified district were toured in three special 
cars drawn by one of the new 260-ton 3000- 
volt electric locomotives. Passenger-train 
tests were made at speeds up to 70 miles per 
hour, after which the same locomotives were 
used in tonnage tests of passenger trains, pull- 
ing 2500 tons at a uniform speed of 16 miles 
per hour. At the conclusion of the tests the 
president and other officials who witnessed 
them expressed gratification at their complete 
success. 

The regenerative braking device included 
in the equipment of the 3000-volt locomotives 
proved under the actual tests to be entirely 
successful. It was seen that the use of the 
air-brakes had been practically done away 
with except for station stops and emergency 
uses, and that an enormous saving could be 
expected in the lessening of wear and tear on 
track and equipment. The constant grinding 
of brake shoes on wheels is nearly eliminated. 

Among those who accompanied the test 
“special” were A. J. Earling, president of the 
railway; C. A. Goodnow, assistant to the pres- 
ident, who has had charge of the electrification, 
and A. H. Armstrong, of the General Electric 
Company. 

It is expected that the all-steel transcon- 
tinental trains of the railway will be operated 
electrically over the Continental Divide shortly 
after the first of the year. 


Silver Rivet Supersedes Time Hon- 
ored Cornerstone 


Instead of the customary cornerstone set- 
ting, a silver rivet was driven into the steel 
work of a 26-story building being erected at 
Madison Avenue and Forty-second Street, 
New York City, by August Heckscher. When 
the building is completed the rivet will be ex- 
posed in a silver lined recess in the main en- 
trance lobby. 


Would Skirt Border of Country with 
Military Road 


A bill has been introduced in Congress that 
provides for a national highway system, ex- 
tending from coast to coast, to cost not more 
than $100,000,000, as a means of defence. The 
sale of long-term 3 per cent notes is proposed 
to raise the funds for the purpose. 

The bill provides that the highway shall be 
constructed by army engineers and its con- 
struction and use shall be under such regula- 
tion as the President may prescribe. It would 
begin at Los Angeles, Cal., and proceed by a 
practical route to Jacksonville, Fla., then 
northward to New York and Portland, Me. 
At New York the westward route would start 
for Chicago and go from there via Minneapolis, 
the Dakotas, Montana and Idaho to Washing- 
ton, then down the Pacific Slope to San Fran- 
cisco, Los Angeles and San Diego. 


First Span Placed on Columbia 
River Interstate Bridge 


The first span of the Columbia River in- 
terstate bridge, connecting Portland, Ore., and 
Vancouver, Wash., was placed in position Dec. 
6. The span is 265 ft. long and weighs 468 
tons. It was loaded on four barges, which 
were towed by tugs up the river, and placed 
in position in approximately three hours. 
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Secretary of War Condemns General 
Dam Act—Advocates New Law 


In his annual report the Secretary of War, 
Mr. Garrison, points out that the general dam 
act has prevented the development of water 
power on navigable streams and characterizes 
the law as a “makeshift which effectually pre- 
vents all development.” Continuing he says: 

“On the one hand it [the general dam act] 
does not offer the rightful and necessary in- 
ducement for an economical and profitable de- 
velopment, nor on the other hand would it 
adequately protect the interests of the public 
if development were possible under it. Even 
were it sufficient in these regards it has been 
demonstrated that it would be unworkable in 
another. It is a general dam act in name only; 
while purporting to lay down general condi- 
tions to cover development in all cases, it 
nevertheless requires in each case the further 
special authorization of Congress, an incon- 
sistency which invites a disregard of the gen- 
eral conditions, makes of each application an 
independent legislative proposition, and sub- 
jects each project to the delay and hazard of 
congressional action.” 

In the next paragraph the Secretary points 
out that the usual use of electric power, in 
cities and in factories, is not the only outlet 
at the present time for hydroelectric energy. 
He points out that the fixation of atmospheric 
nitrogen, through the use of the electric fur- 
nace, offers a tremendous field for the use of 
cheap power—a matter of particular impor- 
tance at the present time when nitrogen is so 
important a factor in military effectiveness. 
He therefore urges that Congress enact suitable 
legislation along the lines of that which failed 
to pass in the last Congress. 


Hopes to Open East Half of Barge 
Canal in Another Year 


Only one more season is needed to finish the 
Champlain Canal of the New York State 
Barge Canal system, and also a channel from 
the Hudson River to Lake Ontario via the 
Erie and Oswego branches, states Frank M. 
Williams, State engineer and surveyor, in the 
November Barge Canal Bulletin. On each of 
these units there is a single unfinished and un- 
awarded contract. The approval by popular 
vote last election day of the bond issue for 
the completion of the whole improvement 
makes it possible to push the work on these 
two contracts, together with that on the few 
others not quite completed, provided the Legis- 
lature takes steps for the immediate issuing 
of the bonds. Mr. Williams points out that this 
should be one of the first acts of the Legis- 
lature. 

The Erie Canal west of the Oswego junction 
contains several uncompleted parts. Legal 
complications are here largely responsible for 
the unfinished condition. There are numerous 
railroad crossings, causing delays both in 
coming to agreements with the railroads and 
in performing the work so as not to interrupt 
traffic. Because of the amount of work still 
to be done and the number of crossings still 
to be made, Mr. Williams thinks two seasons 
will be required to complete the western half 
of the canal. 


Popularize Results of Geological 
Survey Scientific Investigations 


. Four guide books of the West, plainly writ- 
ten in the effort to make the geologic descrip- 
tion of the country traversed readily under- 
stood by the average traveler, were published 
by the U. S. Geological Survey during the past 
year. This is the beginning of a definite move- 
ment to popularize the results of the scientific 
investigations of the Survey. Other results 
attained during the year, according to the an- 
nual report of the Secretary of the Interior, 
were the completion of geologic and topo- 
graphic surveys in the United States, Alaska 


and Hawaii, aggregating nearly 112,000 square 
miles, the classification of about 23,000,000 
acres of public lands and the publication of 
scientific, economic and statistical reports, ag- 
gregating 23,574 pages. In addition, special 
bulletins were prepared to meet the demand 
for authoritative information concerning pos- 
sible sources of mineral products hitherto im- 
ported, and an extensive correspondence was 
conducted ‘to bring producers and consumers 
together. This service was rendered, the re- 
port points out, with the purpose of making 
America more independent industrially. 


Work Started on $5,000,000 Addi- 
tions to Inland Steel Company Plant 


Work has been started on additions to the 
Inland Steel Company plant, Chicago, which 
will cost $5,000,000. Eighteen open-hearth 
furnaces will be constructed, increasing the 
output by 1,000,000 tons. The work is being 
done by company forces and, it is expected, 
will be completed by next fall. The excavation 
has been started and concrete work will con- 
tinue throughout the winter. 


Want Commission to Study Methods 
and Results of Land Settlement 


Believing that conditions have arisen in cer- 
tain sections of the country which are retard- 
ing rural development and making it difficult 
for farmers of small capital to become owners 
of the land they cultivate, the National Con- 
ference on Marketing and Rural Credits, held 
Noy. 30-Dec. 2, adopted the following resolu- 
tions: 

“We believe that the remedy for these con- 
ditions existing in the irrigation sections is 
to be found in legislation by the states, or by 
the nation and the states, which will provide 
money to be loaned settlers to aid in the prep- 
aration of public land for cultivation and to 
the purchase of such privately owned land to 
be resold to settlers under methods and condi- 
tions similar to those now in successful opera- 
tion in Australia, New Zealand and other coun- 
tries. 

“As such legislation would involve a radical 
departure from past methods and policies and 
as the systems of other countries would have 
to be modified to conform to our needs and 
conditions, the first step toward the inaugura- 
tion of such legislation should be a compre- 
hensive investigation of the subject. 

“The conference, therefore, favors and rec- 
ommends to Congress the appointment of a 
commission of five members to investigate the 
methods and results of land settlement in the 
West and other parts of this country where 
settlement of cut-over lands, drainage of 
swamp land and irrigation must be under- 
taken, as well as the causes and results of 
tenant farming in the entire country, and 
to prepare a report with recommendations as 
to the measures needed to remove the obstacles 
to acquiring farmers and the modifications 
needed in the successful land settlement sys- 
tem of other countries to insure their effective 
operation here.” 


California Railroad Commission 
Reports on Activities 


In a letter of transmittal accompanying the 
annual report of the California Railroad Com- 
mission which appears in print this month, the 
following figures are given: During the fiscal 
year ending June 30, 1915, 675 formal appli- 
cations and 241 formal cases were decided. 
Valuations made by the commission included 
the following: Railroad, $97,509,514.10; water, 
$37,100,086.00; electric, $30,851,929.93; tele- 
phone, $8,493,177.72; gas, $6,961,543.22; wharf 
and warehouse, $434,394.76; total, $181,350,- 
645.73. In 99 per cent of the formal proceed- 
ings decided by the commission its orders have 
become effective’ without litigation, while the 
commission has won all of the last eleven suc- 
cessive cases decided by the court. 


High-Grade Men for Factory Ex- 
ecutives in Demand 


According to the report of Arthur Keisel, 
secretary of the American Association of En- 
gineers, 29 S. La Salle Street, Chicago, there 
is a call for high grade men as factory execu- 
tives, and the supply of men in the civil engi- 
neering field is about equal to the demand. 
The association has attained a membership 
of 260, and, through its service clearing house, 
one hundred engineers have been put in touch 
with positions in the last two months, although 
not all of them have been placed. Of these 
only forty were members. No one belonging 
to the association is out of employment, so it 
is necessary to go outside to fill many of the 
openings. 


National Employment Exchange 
Placed 3894 During Year 


During the fiscal year ending Sept. 30, the 
National Employment Exchange, 30 Church 
Street, New York City, placed 3894 workers 
in positions. The general mercantile branch 
placed 2354 of these and the manual labor 
branch 1540. The first listed 3289 orders and 
the second 2202. In the latter part of the 
year extensive orders were received for gangs 
of laborers, mechanics and similar classifica- 
tions, which the exchange was unable to fill 
due to a scarcity of applicants. The place- 
ments included only 70 laborers. Operations 
for the year showed a net loss of $2,084, as 
compared to a loss of $4,898 for the previous 
year. 


News of Engineering Societies 


The Pennsylvania State College will give a 
short course in the latest developments of 
highway engineering Dec. 27-31. 

The National Society for the Promotion of 
Industrial Education will hold its annual con- 
vention at Minneapolis Jan. 20-22, 1916. 


The Louisiana Engincering Society heard 
Burrus D. Wood speak on “Modern Diving and 
Wrecking Methods on the Mississippi” at a 
meeting held in New Orleans Dec. 13. 

The Southern California Association of Mem- 
bers of the American Society of Civil Engineers 
held a dinner at the Hotel Clark, Los Angeles, 
on Dec. 8, at which Capt. Charles T. Leeds pre- 
sided.. Following the dinner the Big Creek 
power project of the Pacific Light & Power 
Corporation was discussed by R. C. Starr, 
hydraulic engineer. About fifty members and 


-guests attended. 


The Indiana Engineering Society and the 
Indiana Sanitary and Water Supply Associa- 
tion will hold their annual meetings simul- 
taneously, Feb. 2-5, 1916, at the Claypool 
Hotel, Indianapolis. Major-General W. C. 
Gorgas, U. S. A., will be the principal speaker 
at the meeting of the latter organization. The 
programs of both meetings will be so arranged 
that delegates to each may attend the other, 
and the subjects discussed will be such as to 
be of interest to both. 

The Iowa Section of the American Water- 
works Association held its first annual meet- 
ing at the State University of Iowa, Iowa City, 
Dec. 3-4. Dr. Edward Bartow of the State 
Water Survey of Illinois spoke on the activated 
sludge process of sewage purification. The 
following officers were elected: Chairman, Rob- 
ert N. Kinnaird, chief engineer of the Des 
Moines Water Company; vice-president, C. H. 
Streeter, superintendent of the Cedar Falls 
water and electric plant; secretary, J. J. Hin- 
man, Jr., senior water bacteriologist and 
chemist, State Board of Health Laboratory; 
directors, William Molis, superintendent of the 
Muscatine City Waterworks, and J. P. Berry, 
superintendent of the Waterloo Waterworks. 

The New York Section of the American 
Waterworks Association held its December 
meeting at the Manhattan Hotel, New York 
City, Dec. 15. A paper by G. E. Willcomb 
on “Resanding Problems at Albany” was read 
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and F. E. Hale and Edgar M. Hoopes, Jr., city 
engineer of Wilmington, presented papers on 
“Tron Removal by Rapid Sand Filtration” and 
“Airbound Difficulties.” Mr. Hale’s paper was 
based on experiences of the New York City 
Department of Water Supply, Gas & Electricity 
in dealing with Long Island well water. Mr. 
Hoope’s paper was based on experiences at the 
Wilmington plant. Short papers were also 
delivered by F. W. Green, G. R. Spalding, E. 
G. Manahan, S. M. Van Loan and A, A. Tolson. 

The University of Illinois will give a short 
course in highway engineering Jan. 10-21, 1916. 
Arrangements have been made for one or more 
addresses by the state highway engineers of 
Wisconsin, lowa and Kansas. Other prominent 
highway engineers will participate. Papers 
will be presented by members of the staff of 
the department of civil engineering and by 
other members of the University faculty. Sev- 
eral county superintendents of highways have 
agreed to deliver addresses upon subjects for 
which they are peculiarly fitted and others have 
consented to lead in the discussion of the 
formal papers. The addresses, discussions and 
demonstrations will be such as to be of interest 
to highway engineers, to township highway 
commissioners ard to contractors engaged in 
bridge and road construction. 


Personal Notes 


L. P. ScorrT, assistant engineer with the 
Illinois State Highway Department, who has 
been on leave of absence for the past year act- 
ing as county superintendent of highways for 
Carroll County, Illinois, will return to the 
State Highway Department Jan. 1 in the 
capacity of chief draftsman in the road de- 
partment. 


S.C. CAMPBELL has resigned his posi- 
tion with the Illinois State Highway Depart- 
ment to accept appointment as county super- 
intendent of highways of Carrol County, IIl., to 
be effective Jan. 1. 


ROBERT B. MARSHALL, chief geogra- 
pher of the U. S. Geological Survey, has been 
appointed general superintendent of national 
parks, succeeding Mark Daniels, whose resig- 
nation is noted elsewhere in these columns. 
Mr. Marshall entered the service of the Geo- 
logical Survey in 1889 as field assistant. In 
1898, as topographer he began a survey of 
Yosemite Park and, in 1904, he served as a 
member of the commission constituted to con- 
sider changing the boundaries of that park. 
He was appointed chief geographer of the Geo- 
logical Survey in 1908, and, in that capacity, 
made exhaustive studies of all the national 
parks. 


B. H. BURRELL, senior highway engi- 
neer, U. S. Office of Public Roads and Rural 
Engineering, has been directed to make an 
investigation of the proposed highway from 
San Diego, Cal., to Washington by way of El 
Paso, Tex. Mr. Burrell studied engineering at 
the California Military Academy and was 
with the California Bridge Company from 
1890 to 1897. For the next four years he was 
engaged in private practice, with the excep- 
tion of about six months spent in the office 
of the city engineer of Oakland, Cal. In 1901 
he went to the Philippine Islands as chief 
draftsman with the city engineer of Manila. 
He became superintendent of sanitation in that 
city the following year, and provincial super- 
visor of La Union Province in 1908. From 1906 
to 1907 he was district engineer in charge of 
Engineering District 12 and, from the latter 
year until 1909, engineer in charge of con- 
tract for the Philippine Government in Manila 
Harbor. He returned to the United States in 
1910 and, after a few months spent in archi- 
tectural work in Oakland, Cal., was appointed 
civil engineer and superintendent of con- 
struction for the U. S. Quartermaster’s De- 
partment. He entered the service of the U. S. 
Office of Public Roads in 1911. 


CARL H. REEVES, formerly assistant 
engineer with the Public Service Commission 
of Washington, and, previous to that, civil 
engineer with the Stone & Webster Engineer- 
ing Corporation, has opened offices in the 
Henry Building, Seattle, Wash., to engage in 
practice as consulting engineer, specializing in 
municipal and highway work. He was grad- 
uated from the University of Washington in 
1901. His first service, after graduation, was 
as transitman for the Spring Valley Water 
Company at Port Townsend, Wash. From this 
work he went to the office of the city engineer 
of Seattle, where he remained until 1906, when 
he became assistant engineer of outside work 
for the Seattle Electric Company. In 1911 
he was appointed bridge and field engineer 
for the Stone & Webster corporation, with 
which company he continued until March of 
the present year, attaining the grade of civil 
engineer in 1914. While with the Public Serv- 
ice Commission of Washington he had charge 
of street and interurban railway track, road- 
way and bridge appraisals. 


J.NORMAN JENSEN, architectural en- 
gineer in the Chicago building department, has 
been restored to office by court order, following 
his suspension in April on charges of the build- 
ing commissioner. The charges were not proved 
and on May 27 his name was put back on the 
eligible list, another man being named for his 
position. The courts have now ruled that Mr. 
Jensen must be put back on the pay roll. 


J. KAPPEYNE, formerly connected with 
the valuation of the utilities in the District 
of Columbia, has been appointed engineer to 
the Public Utilities Commission of the District 
of Columbia. He was born in Holland in 1882 
and received his professional education at the 
Polytechnical School of Zurich in Switzerland. 
His first practical experience was obtained in 
the United States on the design and installa- 
tion of the equipment of the subaqueous tun- 
nels of the Hudson & Manhattan Railway 
Company and of the New York City subways 
now in the course of construction. Previous 
to going to Washington he was engaged on the 
valuation of the street railways of Greater 
New York for the Public Service Commission, 
First District. 


EDWIN JENNINGS, formerly  con- 
nected with the Department of Bridges, New 
York City, has resumed practice as consulting 
engineer at 835 Broadway, New York City. 


J. FRANKLIN D1GGs, JR., formerly 
resident engineer of the southern division of 
the bureau of sanitary engineering of the 
Maryland Department of Health, has been 
transferred to the western division, with of- 
fices at Hagerstown, in a similar capacity. 


MARK DANIELS has resigned from the 
position of general superintendent of na- 
tional parks. He occupied the office for some- 
what over a year, during which time, among 
other works, he designed a complete road and 
trail system for five of the national parks. 


J. B. LIPPINCOTT, consulting hydraulic 
engineer, of Los Angeles, has been retained by 
the city of Santa Monica, Cal., to report on 


the plans for the storm water drainage sys-. 


tem proposed for that city. 


CHARLES F, PLACE, formerly city en- 
gineer of Hayward, Wis., has been appointed 
prospect engineer on a 10,000-acre irrigation 
project at Clearmont, Wyo. The work will 
result in the adapting of a large cattle ranch 
to sugar beet growing. 


CLINTON R, GOODRICH, formerly con- 
struction superintendent with James Stewart 
& Company, Ine., is now associated with the 
Dale Engineering Company, general con- 
tractors, of Utica, N. Y. He was graduated 
from Cornell University in 1905 and for the 
past six years has been in charge of building 
work for the Stewart company, principally in 
the Southwest, but for the past year on the 
development of the Ilion plant of the Reming- 
ton Arms & Ammunition Company. 


> 


E. F. Cy KLER, formerly assistant engi- 
neer to H. J. Brunnier at Berkeley, Cal., has 
been appointed chief engineer for the Lord- 
Young Engineering Company, Ltd., on pier 
construction and dredging contracts at Hono- 
lulu, T. H. 


OscAR S. STRAUS, formerly secretary 
of the Department of Commerce and Labor 
and Ambassador to Turkey, has been named 
chairman of the Public Service Commission of 
the First District, New York, succeeding Ed- 
ward E. McCall, removed. 


H. GILBERT KARGES has been ap- 
pointed superintendent on the construction of 
a $500,000 hotel at Evanston, Ind. He was 
graduated from the University of Illinois in 
1914. 


Dr. D. S. JACOBUS, advisory engineer 
for the Babcock & Wilcox Company, manufac- 
turer of steam boilers, superheaters and me- 
chanical stokers, of New York City, and spe- 
cial lecturer in experimental engineering at 
Stevens Institute of Technology, was elected 
president of the American Society of Mechan- 
ical Engineers at the annual meeting of that 
society, held in New York City, Dec. 7. 


M. M. O’SHAUGHNESSY, city engi- 
neer of San Francisco, expects to attend the 
hearing before Secretary of the Interior Lane, 
at Washington, D. C., Jan. 26, 1916, on the 
John Hays Hammond claims for water and 
power rights in the Poopenaut Valley, which 
are said to conflict with the Hetch Hetchy 
grant to San Francisco. The hearing was 
originally set for Dec. 13, but was later post- 
poned. 


THOMAS W. RANSOM, consulting me- 
chanical engineer in the office of the city en- 
gineer of San Francisco for a number of years, 
has tendered his resignation to take effect 
Jan. 1. Mr. Ransom retires to take up pri- 
vate practice, and has opened engineering of- 
fices in the Mills Building, San Francisco. 


Obituary Notes 


FRANK BAILIE, of the H. K. Porter 
Company, manufacturer of steam and com- 
pressed air locomotives, of Pittsburgh, died 
Dec. 14. ; 


W.W.RAMSEY, president of the Ramsey 
Engineering Company, of Chicago, died Dec. 3 
at the age of 69. He was one of the early 
pioneers in the field of reinforced concrete and 
in the development of expanded metal. The 
business of the firm will be continued by W. E. 
Ramsey, his son. 


Emory A. ELLSWORTH, for four 
terms city engineer of Holyoke, Mass., and a 
well-known architect and engineer of that city, 
died at his residence on Dec. 8. He was senior 
member of the firm of Ellsworth & Howes. 
Mr. Ellsworth had been in practice in Holyoke 
for forty years and was sixty-two years of 
age. He was the designer of many public and 
private buildings, including some of the plant 
of the Massachusetts Agricultural College at 
Amherst. 


SALEM D. CHARLES, chairman of the 
Boston Board of Street Commissioners, died 
at the Worcester City Hospital on Dec. 9. Mr. 
Charles had been in poor health for over a 
year. He was elected to the board in 1899 and 
later succeeded the late John P. Dore as 
chairman. 


LIEUT.-COL. CHARLES S. BROM- 
WELL, Corps of Engineers, U. S. A., died at 
Honolulu, Hawaii, Dec. 10. He was graduated 
from West Point in 1890. At the time of his 
death he was in charge of defense work in 
Honolulu and Pearl harbors and of the im- 
provement of Hilo, Honolulu and Kohului har- 
bors. Previous to that he was in charge of the 
Cleveland engineering district. For several 
years he served as military aide to President 
Roosevelt. 
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B. F. Affleck Heads Cement 
Manufacturers’ Association 


At the annual meeting of the Association 
of American Portland Cement Manufacturers, 
in New York, Dec. 13 to 16, B. F. Affleck, of 
Chicago, president of the Universal Portland 
Cement Company, was elected president of the 
association, succeeding John B. Lober, of 
Philadelphia, president of the Vulcanite Port- 
land Cement Company. Mr. Lober retired 
after a service, not continuous, however, of 
nine years as president of the association and 
received an ovation upon the presentation to 
him at the annual dinner of an exquisite sil- 
ver punch service. Not content with this evi- 
dence of their esteem and affection, his col- 
leagues presented him with a phonograph and 
a record cabinet of regal proportions, that his 
leisure might be filled, as Mr. Sinclair said 
in the presentation speech, with the best that 
opera, or perchance vaudeville, might afford. 

Enlarged plans for the association’s activi- 
ties were considered and adopted. 


Largest Pneumatic Riveter Has 
_ Pressure of 100 Tons 


The big riveter shown herewith has a wide 
opening with toggle-joint motion and gradu- 
ally increasing préssure until the rivet is 
gripped, after which a simple lever motion 
under maximum pressure for a considerable 
space drives the rivet up tight. This combina- 
tion, once adjusted for a given length and grip 
of rivet, needs no further manipulation to 
drive “steam-tight” rivets for heavy pressure, 
regardless of ordinary variations in the length 
of rivets, size of holes or thickness of plates. 
Such variations have prevented ordinary 
pneumatic riveters from being used on work 
of this sort, although a hydro-pneumatic type 
of riveter has been developed and is preferred 
by a few for this work to the hydraulic ma- 
chines usually employed. 

Two of these riveters, with a reach of 21 
ft. and capable of exerting a pressure of 100 
tons on the rivet die with 100 lb. air pressure, 
have just been built by the Hanna Engineer- 
ing Works of Chicago, for which the Vulcan 
Engineering Sales Company is agent. They 
are said to be the largest pneumatic riveters 
ever constructed. This type is said to avoid 


RIVETER HAS TWO MOTIONS 


the drawbacks of the hydraulic and hydro- 
pneumatic types of riveters, and to have be- 
sides many advantages of its own. 


You Can Put This Form Clamp 
On in Ten Seconds 


A wire form clamp, which can be placed on 
the wire, pushed against the form and locked 
in ten seconds, has been placed on the market 
for the first time. It can also be removed as 
quickly as applied without cutting the wires. 
A toggle lock, which insures a positive auto- 
matic locking action, is used. Wooden 
wedges, twisting the wires and boring holes 
in the forms are all eliminated. The new 
clamp, as shown in the accompanying photo- 


FORM CLAMP OF EFFICIENT OPERATION 


graph, is a one-piece device, weighs 24 oz. and 
will handle up to 3/16-in. wire. Only one 
clamp is necessary for a complete tie. The 
Universal Form Clamp Company, Chicago, 
are the manufacturers. 


Lever Elevator Attached to Tower 
Feeds Mixer 


An elevator consisting of a charging hop- 
per pivoted at the outer ends of two levers 
hinged to the hoisting tower has been de- 


LEVER ELEVATOR IN USE 


signed by the Automatic Concrete Mixer Com- 
pany, Inc., at Providence, R. I., and used with 
success in tower installations where Haines 
mixers are employed. It enables the mixer to 
be set above ground without requiring any 
inclined runways for charging it. The hop- 
per is hoisted by the regular tower engine, and 
dumped by opening its lower gate. When 
being charged, the top of the hopper is level 
with the ground. Its rim is supported by 
wood blocks at a sufficient height to prevent 
the gate handle from striking the bottom of 
the pit dug to receive it. 


Five-Ton Tractor Can Be Used 
Economically for Two-Ton Loads 


A 5-ton gasoline tractor has been placed on 
the market which can be used economically, 
its manufacturer claims, for loads as small as 
2 tons. It is built to haul loads either by 
means of a patented device furnished with the 
tractor or on specially built trailers. The 
advantages claimed for it are small initial 
investment and economy in fuel, tires and re- 
pairs. A 25-hp. engine is used, working 
through a massive worm driven axle with an 
especially large gear reduction. All working 
parts are protected from mud and water, The 
tractor is illustrated in the accompanying cut. 
It is manufactured by the Transport Tractor 
Company of Long Island City, N. Y. 


TRACTOR BUILT TO HAUL LOADS EITHER BY MEANS OF A PATENTED DEVICE OR ON SPECIALLY 
BUILT TRAILERS 
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High Freight Rates Bar Cement 


from South America 


With a tariff preference of 20 per cent in 
their favor, American cement manufacturers 
are not doing well in the Brazilian markets in 
competition with European exporters, accord- 
ing to an official statement of the Department 
of Commerce. European firms have been 
given an advantage in freight rates that more 
than offsets the preferential tariff. The freight 
rate from England to Pernambuco, for ex- 
ample, is $9 per ton, while the rate from New 
York is $12. 

According to statistics furnished by the Bu- 
reau of Foreign and Domestic Commerce, the 
imports of cement into Brazil have grown 
to important proportions in recent years. In 
1918, the latest year for which statistics are 
available, the total imports for the country 
were valued at more than $7,000,000. This 
was an increase of approximately $2,000,000 
in a year’s time. Of the 1913 imports, $3,000,- 
000 worth came from Germany, $2,000,000 
worth from England, $900,000 worth from 
Belgium and $750,000 from the United States, 
other countries furnishing smaller amounts. 


Two-Way Side Dump Motor Truck 
Makes Unloading Possible 


By means of the new Lee two-way side 
dump body the whole operation of unloading 
a motor truck for bulk materials has been 
made possible, it is claimed, for the average 
driver in % minute. An expert can do it in 
from 20 to 25 seconds. 

The act of dumping is performed as fol- 
lows: A handle (G) in the middle of the body is 
raised, thus releasing an eccentric stop (C). 
The support (H) is then free to move outward, 
so the operator now pulls the handle (G) to- 
ward him and allows the support (H) to hang 
downward from the hinge (K). He then grasps 
another handle (E) and pulls it sideways, one 
way or the other, thus releasing the catch (B) 
and a similar catch in front, to which it is con- 
nected by a longitudinal rod. The body is then 
ready to be dumped, which is done by pulling 
out one of the handles (F) and pressing on 
it easily until the body rolls on its rails (D), 
the distance through which it rolls being gov- 
erned by the length of restraining chains 
under the body. The operator dumps and 
rolls back the body with the same motion. 
The support (H) and the catch (B) are 


then replaced, both front and rear catches 
being operated at the same time by either the 
handle at the rear or the similar one at the 
front of the body. 

The body was designed and is made espe- 
cially for Jeffery Quad truck, manufactured 
by the Thomas B. Jeffery Company, Kenosha, 
Wis. ; 


Only One Man Needed to Operate 
This Back Filler 


With its scraper swung from a 25-ft. boom 
the latest back filler to be placed on the market 


Business Notes. 


E. F. Houghton & Company of Philadelphia 
have purchased outright the American Regu- 
lator Company, manufacturer of the American 
regulator system of temperature control for 
large buildings, and will enlarge their plant 
to accommodate the new acquisition. Mr. Bon- 
net, formerly president of the Regulator Com- 
pany, will manage the department. 


The Syndicate Club, composed of executives 
of the Garford Motor Truck Company of Lima, 
Ohio, and officials of parts and material com- 
panies, recently held its annual convention at 
Orchard Island, near Lima. 


The club was 


NEW TYPE OF BACK FILLER IN ACTION 


requires only one man for its operation. The 
boom is 15 ft. long in its regular size, but by 
the adjustment of a°10-ft. extra section the 
25-ft. length is obtained. The machine is 
equipped with a 10-hp. Novo engine. The 
operating levers are located at the rear of 
the machine and are so grouped that they can 
be reached by the operator from his seat. A 
self-acting scraper, 4 ft. wide, built up of steel 
angles and oak planks, is provided for handling 
the dirt. The back filler, which it is claimed 
has made four swings per minute, is manufac- 
tured by the Pawling & Harnischfeger Com- 
pany, Milwaukee. 


TRUCK CAN BE UNLOADED IN ONE-HALF MINUTE BY AVERAGE OPERATOR 


formed to bring together the Garford Com- 
pany and those affiliated with it in a business 
way, and it is believed to be the first organiza- 
tion making for a greater spirit of co-opera- 
tion between the motor truck builder and ma- 
terial manufacturers ever established in the 
industry. 


The Chicago Bridge and Iron Works has 
moved its general sales office from Washington 
Heights to the Old Colony Building, 37 W. 
Van Buren Street, Chicago. % 


Blaine S. Smith, general sales manager of 
the Universal Portland Cement Company of 
Chicago, was elected general secretary of the 
Chicago Association of Commerce at its annual 
meeting, held Dec. 8. He has served the asso- 
ciation actively for several years as chairman 
of the Illinois committee and, until now, as 
chairman of the Ways and Means Committee 
Council. He was appointed general sales man- 
ager of the cement company early this year. 


The H. M. Byllesby Company, engineers and 
constructors, Chicago, have organized the 
Byllesby Mercantile Corporation, to engage in 
a general exporting and importing business be- 
tween this country and Central and South 
America. 


Trade Publications 


Southwark Foundry & Machine Company, 
Philadelphia. Catalog, 8% x 11 in., 40 pages, 
illustrated. The description covers every fea- 
ture of the Southwark-Rateau centrifugal 
pump. Appended are instructions for install- 
ing, starting, stopping and maintaining 
centrifugal pumps. 

Keuffel & Esser Company, New York City. 
Pocket handbook, 3 x 5% in., 39 pages. Gives 
solar ephemeris for each day of the year 1916, 
together with tables of latitude coefficients, 
mean refraction corrections and other data 
useful in field astronomy and surveying. In- 
terspersed with the tables are testimonials 
relative to the company’s make of instru- 
ments. 


